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1. Heau u 327244 OCBOECHHS TUCIUIIIHHBI

Hens aucrumineabl: GopMUpPOBaHUE Y O0YYAIOIINXCS HadadbHBIX 3HAHUK B oOnactu pusu-
KO-XMMUYECKUX OCHOB MaTepUATIOBEICHUS, COBPEMEHHBIX METOJIOB TIOJyUeHUsI U 00pabOTKHU MaTe-
pHAJIOB, CIIOCOOOB UX JTUATHOCTHKY U YJTyYIICHHS CBOMCTB.

3ajaud JUCHUTLIIUHBIL:

— u3y4YeHHEe PU3UKO-XUMHUYECKIX CBOWCTB MaTEPHUAJIOB;

— U3YYCHHE TPOIIECCOB W SIBJICHHI, BO3HUKAIONIUX B MaTepHaliaX o] BO3ICHCTBUEM BHEIII-
HUX DJICKTPOTEXHHUUECKUX U MATHUTHBIX TTOJICH;

— NPUOOpPETEHHE CTYACHTAMH HAaBBIKOB IMPAKTHYECKOTO MPUMEHEHHUS MOJYYCHHBIX HMH
3HAHMI B 00JIACTH MAaTEePHAIIOBEICHUS TP PEIICHUH WHKCHEPHBIX U HCCIIEI0BATEIbCKUX 3a]1a4,

— U3y4CHHE METOJIOB 0OpAaOOTKU MaTEepPHAJIOB JIAaBICHUEM, PE3aHUEM, MTOJYICHUST HEPa3beM-
HBIX COCTUHEHHUH U CITIOCOOOB JIUThHS;

— MpHOOpETeHNE 00YUYAIOIIMMHUCS MPAKTHYECKUX HABBIKOB B O0JIACTH MAaTEPHAIIOBEICHHUS U
s dhekTuBHON 00paOOTKH, M KOHTPOJIS Ka4eCTBa MaTePUaOB.

2. Mecto nucuumiimHbl B ctpykrype OIIOIT BO

Jucuumnnuna «MaTepuanoBeqeHne» OTHOCUTCS K 00s3aTelnbHOM 4YacTu Y4eOHOro IiaHa
(1.0.20).

Heo0xouMbpIMH yCIIOBUSIMU /1J11 OCBOSHUS AUCLUTIIIMHBI SBIISIOTCS:

3HaHUsA:

- MaTepUATMCTUYECKHE MTPeICTaBICHHs O (opMax CyIIeCTBOBAHUS MaTEPUU;

-OCHOBHbIE XMMHUYECKHUE CUCTEMBI U ITPOLIECCHI;

- peaKIMoHHasl ClIOCOOHOCTh BEIIECTB,

-METO/Ibl XMMUYECKON HIICHTU(DHUKALINHU BEIIECTB,

- (haxTOpBI, BAMSIONINE HA KOHCTPYKIIMOHHYIO U 3JIEKTPHUYECKYIO0 IPOYHOCTh MaTepHUajoB

YMeHnus:

-BBIMIOJIHATH BHIOOP KOHCTPYKIIMOHHBIX MAaTEPUAJIOB 1O 3a/IaHHBIM TEXHUUECKUM YCIIOBHSIM;

-BBIIIOJIHATDH BBIOOP DJIEKTPOTEXHUYECKMX MATEpUaloOB 110 3aJaHHBIM TEXHUYECKUM
YCIIOBHSIM

-BBIOMpPATh JIOMYCTHUMbIE 3HAUEHUS MEXaHMYECKOHM U  JJIEKTPUYECKOW IPOYHOCTU
MaTEepUajoB

Bnanenwue:

- HaBBIKAMH aHAJIM3a COCTOSIHUS M CBOWCTB KOHCTPYKLIMOHHBIX MaTEPHAJIOB 10 PE3YJIbTaTaM
MeTauIorpapuIeCcKuX UCCICTOBAHUN U MEXaHUYECKUX UCTIBITAHUM

- HaBbIKAMM AaHAJIM3a COCTOSHHUA M CBOWCTB DJIEKTPOTEXHUUYECKUX MAaTEpUANIOB I10
pe3ynbTaraM 3JeKTPUUYECKUX U MAarHUTHBIX UCCIIEOBAHUN

- HaBBIKAMU PAaCYETOB HA IIPOYHOCTH MPOCTHIX KOHCTPYKLUN

OCHOBHbBIE TIOJIOKEHUS JAMCLUMIUIMHBI HCIHOJB3YIOTCS B JalbHEHIIEM IpH H3y4YEeHUU
HOCEIYIONMX AUCHUIUINH NMPo(hecCHOHAIBHOM HapaBIeHHOCTH.



3. Pe3ybTaTrhl 00yUeHUs! 1O JUCIUTJIMHE

[Ipouecc n3yueHus: AUCUUILTMHBI HAIIPaBlieH Ha (OPMHUPOBAHUE CIEAYIOIUX KOMITETEHITHI:

Tab6muna 3.1

Ko n HammeHoBanne
KOMIIETEHIINHA

Kon 1 HanMeHOBaHUE UHIUKATOPA
nocrmkennst komnerenumn (MJK)*

Kon 1 HauMeHOBaHue pe3yibTara
00y4YeHHs IO AUCIUTUTHHE (MOIYIIO)

OIIK-1 CnocobeH wu3y4ars,

aHAJIU3UPOBATh,
HCIOJb30BaTh  MEXaHU3MBI
XUMHYECKUX peaKLui,
IIPOUCXOJAIINX B

TEXHOJIOTHUECKHUX Tpoleccax
U OKpYXaloIleM  MHpE,
OCHOBBIBASICh Ha 3HaHHAX O
CTPOCHHHU BEILIECTBA,
TIPUPOJIE XUMHUYECKOH CBS3U

U CBOMCTBAaX  pa3IMYHBIX
KJIaCCOB XUMHNYECCKUX
3JIEMEHTOB, COEIMHEHUH,

BCIICCTB U MAaTCpHaIOB

OIIK-1.1

W3zyuaer, aHanm3upyeT MEXaHU3MBI XUMU-
YECKUX PEaKINH, MPOUCXOISIINX B TEXHO-
JIOTHYECKHUX TIPOIECCaX U OKPYKAIOIIEM
MHpe

3HaTh: MEXaHM3MBI XUMHYECKUX
peaKuuy, MPOUCXOASIINX B
TEXHOJIOTHYECKHX NpoLeccax u
OKpY’KaloIlIeM MUpE Ha OCHOBE
(U3MKO-XMMUYECKUX CBOMCTB
MaTepuainos (37)

VYMeTb: .0CYIIECTBIIATh AHAITN3 MeXa-
HHM3MOB XUMUYECKHMX PEAKIIUH, IPOKUC-
XOJIAIIMX B TEXHOJIOIHYECKUX MPOLIEC-
cax M OKPYKaloIEM MHUPE Ha OCHOBE
(GH3UKO-XUMUYECKHX CBOMCTB MaTepH-
anos.(V1)

BrnameTts: HaBEIKAMH U3ydaTh U
MIPOBOJIUTH aHAIIN3 MEXaHIU3MOB
XMMHUUYECKHX PEAKIHH, TPOUCXOISIINK
B TEXHOJIOTMYECKUX MPOLIeccax 1
OKpY’KaloIlleM MUpE Ha OCHOBE
(U3NKO-XMMHUYIECKHUX CBOMCTB
Matepuaios (Bl)

OIlK-1.2

Hcnonb3yeT MeXaHU3Mbl XUMUYECKUX Pe-
aKIU{, TPOUCXOASAIIUX B TEXHOJIOTHYE-
CKHUX IpoIleccax M OKPY’KaoIeM MUPE,
OCHOBBIBASICh Ha 3HAHUSIX O CTPOCHUU Be-
HIeCTBa, IPUPOJIE XUMHUYECKOH CBSI3U U
CBOWCTBAX pa3IMYHBIX KIACCOB XUMHUUE-
CKHUX DIIEMEHTOB, COCTUHEHUH, BEIIECTB U
MaTepHaJOB.

3HaTh: CTPOCHUE BEIIECTBA, IPUPOAY
XUMHYECKOM CBSI3H U CBOMCTBA
Pa3IMYHBIX KJIACCOB XUMUYECKHUX
3JIEMEHTOB, COCIMHCHUH, BEIIECTB U
MaTepHaioB, MEXaHU3Mbl XUMUYECKHUX
peakuuii, IpOUCXOAALIUX B
TEXHOJOTMUYECKUX Mpoleccax 1
OKpYyXaromiem Mupe, (32)

YMeTh: UCTI0JIb30BaTh MEXaHU3MBbI
XUMHUYECKHUX PEaKIHH, TPOUCXOISIINX
B TEXHOJIOTHUECKHX TpoIleccax 1
OKpPYXKarolieM MUPE, OCHOBBIBAsICh HA
3HAHMSIX O CTPOCHUU BEIIECTBA,
IIPUPOJIE XUMUYECKOH CBSI3U U
CBOMCTBaX pPa3IMYHBIX KIaCCOB
XUMHUYECKHUX 3JIEMEHTOB, COEIMHEHUH,
BEIIECTB ¥ MaTepHaloB (V2)

BrnaneTs: HaBbIKaMM UCIIONB30BATh
MEXaHU3Mbl XUMUYECKHX PEAKIINH,
MIPOUCXOAIINX B TEXHOIOTHYECKHX
IpoLeccax U OKpYKarollleM MHpE,
OCHOBBIBASICh HAa 3HAHUSAX O CTPOCHUU
BELIECTBA, IPUPOJIEC XUMUUECKOH CBSI3U
U CBOMCTBAxX Pa3MYHbIX KJIACCOB
XUMHUUYECKUX 3JIEMEHTOB, COCIUHEHUH,
BEIIECTB M MaTepuaios (B2)




4.00beM JUCHHUTLIHMHBI
OOuuii 00beM JUCHMIUIMHEI COCTABISACT 3 3aueTHbIe enuHULBI, 108 yacos.

Ta6auma 4.1.
AynuTOpHBIE 3aHIATUA/KOHTAKTHAs padoTa, Kontposns,
dopma YAHTOP p Camocrosre P dopma
Kypc/ qac. gac
o0yueH JIbHAS TIPOMEKYTOUHO
CeMecCTp [paxtnueckue | JlabopaTopHBI o
us Jlexuun paborta, yac. il aTTecTanuu
3aHIATHS € 3aHATHUSA
OYHas 2/3 18 - 34 56 ) 3ayer
3a04Has 1/1 4 4 - 96 4 3a4eT

5.CTpyKTYpa M cojiep:KaHue JUCHHUIIHHbI
5.1. CtpyKTypa JUCITUTIIINHBI.

ouyHasi popma o0yuenusi (OPO)
Tabmuma 5.1.1

AynuTOpHBIE OreHOuHBIE
CTpyKTypa JUCIHUIUINHBI 1
3aHsTHS, Yac. CpezcTBa
CPC, Bcero,
Howmep Kon NJIK
/ JIab qac. gac.
I paznen| HaummeHoBaHue paznena JL IIp.
a
1. |1 Baenenne OIlK-1.1 YcTHBIIT
2 - 4 9 15 OIIK-1.2 orpoc
2. |2 OCHOBBI CTPOCHUS U CBOIi- OIlK-1.1 YcTHBIiH
cTBa MaTepuanoB. Pazo- 4 - 8 10 24 OIIK-1.2 orpoc
BbIE IPEBpAIICHUS Tect 1
3. |3 TexHONIOTHS TePMUIECKOH OIlK-1.1 YcTHBIH
00paboTKK METALIOB 4 - 2 11 15 OIlK-1.2 orpoc
4. |4 KoHcTpyKunoHHBIE Me- OIIK-1.1 YerHbii
TaJUTbI U CIIJIABBI. 4 10 10 24 OIIK-1.2 oTpoc
Tect 2
5 15 DNEKTPOTEXHUYECKUE Ma- OIlK-1.1 YcTHblid
TepHabl, pe3rHa, IacT- 4 - 10 12 26 OIlK-1.2 orpoc
MAacCBhl. Tect 3
6. Kypcosast pabota/mpoexT - - - - -
7. 3ager OIlK-1.1 Bomnpocsr k
4 4 OIIK-1.2 3a4eTy
HWroro 3a 3cemectp: | 18 - 34 56 108
3a04Has popma o0ydenus (3PO)
Tabnuua 5.1.2
CIDVKIVDA JC LD AyautopHble OreHOYHBIE
TPyKTypa el 3aHATHS, Yac. CPC, | Bcero, cpez[CTBa2
Kox UJIK
Howmep yac. yac.
n/n HammenoBanue pazgena | JL IIp. JIa6.
paszena
1. Bgenenue OIIK-1.1 | YcrHbIit onpoc
1 0,5 - - 15 155 | OIIK-1.1
: O ok | o
2 PHATOB. 1] 1 - 18 20 | OMK-1.2
®a30Bble IPEBPALLEHUS




3. 3 TexHonorus Tepmuue- OIIK-1.1 | Ycruslii orpoc
CKO¥ 00pabOTKU MeTa- 1 - - 19 20 OIlK-1.2
J0B
4, KoHcTpyKkOHHBIE Me- OIIK-1.1 | YcrHbIi onpoc
4 TaJUTBI ¥ CIUIABHI. 1 2 - 15 18 OIIK-1.2 | Tect2
5. DNEeKTPOTEXHUIECKHE OIIK-1.1 | YcTHBI onpoc
5 MaTepHalbl, pe3nHa, 0,5 1 - 19 20,5 OIIK-1.2 | Tect3
IJIACTMACCHL.
6. Kypcosast pabota/mpoexT - - - - - -
7 KontponsHas padora ) ) ) 10 10 OIIK-1.1 | KontponbHas
OIIK-1.2 | pabota
9 3auer 4 4 OIIK-1.1 | Bompocs k
OIIK-1.2 | 3auery
Uroro 3a 1 cemectp: | 4 4 - 100 108

04HO-3204Hasi popMma 00yueHus (O3PO) — He peanusyercs.
5.2. ConeprxaHue TUCHUTIIUHBI.

5.2.1. Coneprxkanue pa3aenoB AUCHUIUIMHBI (IUIAKTUYECKUE SIMHUILIBI).

Pa3nes 1. Beenenue. 3HaueHue W 3ajadu Kypca marepuaioBencHue. Ponb marepuaiios B
COBPEMEHHO TEXHHMKE. 3HAaueHHME Kypca MaTepHallOBEICHHUs JUIsl IOATOTOBKHU CIIELUATIHCTOB.
Knaccugukanus MeTaIMuecKUX M HeMeTallIM4ecKux MaTepuanoB. IloBeneHue marepuanoB mop
Harpy3koil. Bunsr nedopmarnuii. Pazpymenue

Pasgen 2. OcHOBBI cTpoeHUss M CBOWcTBa MarepuainoB. a3oBbple INpeBpallleHUs
MerannoBeneHue Kak Hayka O CBOMCTBaX METalIOB M CIJIaBOB B CBSI3M C MX COCTaBOM M
CTpPYKTypoil. MeTonsl HCCIenoBaHUA METAUIOB. MeTauIMyecKuii THUIl  CBSI3U.  ATOMHO-
KpHUCTaTH4ecKoe cTpoeHne MmetaiuioB. uddysunonnsie mporeccsl B Metamuiax. @opmMupoBaHue
CTPYKTYpPbl METAJJIOB M CIUIaBOB NpH KpucTam3auuu. [lnactuueckas nedopmanus. BrausHue
HarpeBa Ha CTPYKTYpy H CBOiicTBa Jae()OPMHUPOBAHHOTO MeTayula. MeXaHHYeCKHe CBOWMCTBA
METaJUIOB U cIulaBoB. M3HammBanue metamuioB. Haubonee pacnpocTpaHeHHbIE MOBPEXACHUS U
OTKa3sl B HedrerazoBoM o0OopyaoBaHuu. [lyTW TOBBIIIEHHS NPOYHOCTH MeETAUIOB. Teopus
cru1aBoB. JKene3o u ero cruiaBbl. BiausHue yriepoaa U NOCTOSHHBIX NTPUMECEN Ha CBOWCTBA CTAJIM.
Knaccudukanust 1 MapkupoBKa yriiepoaucThix cTaneil. CBolicTBa M Ha3HAUYE€HHE YYT'yHOB. benbie u
oTOeNeHHbIE YyTYHbI. BiiusHue yriepoaa, KpeMHHS U CKOPOCTH OXJIAXKICHHUS Ha CTPYKTYpPY CEporo
yyryHa. BnusiHMe NOCTOSHHBIX NpuMeceil Ha cBoiicTBa uyryHa. MapkupoBka 4yyryHoB. Cepblit
gyryH. KoBkuii 4yryH. Beicokonpousslii uyryH. CnenuanbHblie 4yryHsl. [[puMenenue uyryHos

Paznen 3. Teopust Tepmuueckoit 00pabotku cranu. [IpeBpamenus cranmu npu Harpese. O0-
pa3oBaHHUE U POCT 3€pHA ayCTEeHUTA. BiusHue pazMepa 3epHa ayCTEHUTa HA MEXAHUYECKUE U TEX-
HOJIOTHUYECKHE CBOMCTBA CTailu. BinsHUe NEerupyronmx IeMEHTOB Ha POCT 3epHa aycTeHuta. [le-
perpesB u nepexor. IIpeBpaleHus nepeoxnakIeHHOro ayCcTeHUTa. J(narpamMma M30T€pMHYECKOTO
pacnaza nepeoxyaxkJIeHHOro aycTeHuTa. BiausHue aerupyromux 31eMeHTOB Ha NOJIMMOPHU3M XKe-
Jge3a M npeBpalieHus B ctaiau.O0mas xapakTepucTuka mpolecca TepMUUECKO 00pabOTKU CTasH.
OTXUr ,3aKajKa CTaJld, OTIYCK CTajlu. BiusHue 3aKkajJku U OTIyCKa Ha MEXaHWYECKHE CBOICTBa
cTaimy. YiydmeHue ctanu. TepmomexaHudeckas oOpaboTka ctanu. [loBepxHOCTHas 3akayika, ee
BUJIbI U 00JIaCTH MpUMEHEHUs. XUMHUKO-TepMHuUecKast o0paboTka cranu. HazHaueHue u BUIIBI 1ie-
MeHTanuu. LleMeHTanus, HUTPOLIEMEHTAIMs, a30TUPOBAaHUE, IMAaHUpPOBaHUE, NTU(PPy3HOHHAS Me-
tajnu3anud.[IJpumMeHeHre XuMuKo-TepMUYeckoil 00pabOTKK /JIsl MOBBILIEHUS! U3HOCOCTOMKOCTH U
COIPOTHBIIEHUSI KOPPO3UOHHOHN YCTAJIOCTH JETAJICH.

Paznen 4. KoHCTpyKUHMOHHBIE MeTalibl M CIUIaBbl. TpeOoBaHUs, NpPEabsIBISEMblEe K
KOHCTPYKLIMOHHBIM ~MaTepuajnaM. YTJIEpOJUCTbIE KOHCTPYKLIIMOHHBIE cTanu. JlermpoBaHHbIE
KOHCTPYKIMOHHBIE cTaji. CTpOUTENbHbIE HU3KOJIETHPOBaHHbIE cTainu. CTanu A OTBETCTBEHHBIX
CBapHbIX KOHCTpyKLMH. LlemeHTyeMble yriepoaucTele M JIETUPOBaHHbIE CcTand. [Ipumepsl
LHEMEHTYEMBIX CTajed IJisl netaied mMamuH. M3HococTolikue cranu. [IpumeHenre n3HOCOCTOMKUX
ctasiedl. XKaporpouHnsle ctanu U criasbl. KapoCTONKOCTh M KapONpOYHOCTh. ['a3oBas koppo3us.



CnocoObl  3amMTBl KOHCTPYKIIMOHHBIX MAaTE€pUajoB OT KOppo3uu. JKapompouHble CTaId H
crutaBbl. IHCTpyMEHTaIbHBIC W MITAMIOBBIE CTATH U CIUIABBI. Y CJIOBHS PabOThl MHCTPYMEHTOB U
CBOHMCTBa, oOecrmeunBaronie WX JIONTOBEYHOCTh. Kmaccudukamuss  MHCTPYMEHTAIbHBIX
MarepuaioB.l[BeTHbIE METaIbl U UX CIUIABBLAJIIOMUHUNA U €ro ciuiaBbl. Meab U ee CIUIaBBbI.
bpon3bl. AHTH(QPUKIIMOHHBIC CIUIaBbl HAa OJIOBIHHMCTOW, CBHHIIOBOM M IIMHKOBOW OCHOBE.
Kommno3ummonnsie Marepuanbl. KOHCTpYKIIMOHHBIE TOPOIIKOBBIE MaTepuanbl. [lepcrneKkTuBbI
MIPUMEHEHUSHOBBIX METAITMYCCKUX MaTEPHAIIOB.

Pazgen S. DnexkTpoTeXxHHMUECKHME MaTepualibl, pe3uHa, IutactMacchl. Kiaccudukanums
3JIEKTPOTEXHUUYECKUX MaTepuaioB. OCHOBHBIC XapaKTEPUCTUKH AICKTPOTEXHUUCCKUX MATEPHAJIOB.
Pesuna. CpoiicTBa W mnOpuMEHEHHE. TEXHOJIOrHMs NPUTOTOBICHUS PE3UMHOBBIX CMeEced U
dopmooOpazoBanue. M3roToBieHne pe3sMHOBHIX MonyhadbpukatoB u aeranei [IlpuMeneHue wu
BIIMSIHAE YCIIOBUM DKCIUTyaTallMi Ha cBOMcTBa pe3uH. [lnactmacce .Knaccudukanys momMepHbIX
MarepuayiioB. TepMOIIaCTUYHBIC MOJUMEpPHBIE MaTepHalibl (TepMoIuiacThl). TepMopeakTUBHBIC
noJIMMepbl U WX cBoicTBa. CoCTaB, CTPYKTypa, CBOWCTBA W TMPUMEHEHHE HEMETaUIMYECKHX
MaTepHaioB.

JleKIuoOHHbIE 3aHATHA
Tab6muua 5.2.1

Homep OO0bem, yac.
Ne paszena
n/ | aucumIum OOQD 300 0300 Tema nexuun
I HBI
1. 1 2 0,5 - Beenenne
2 2 4 1 ) OCHOBBI CTPOEHHA U CBOWCTBA MaTepraioB. Pa3oBbIe IpeBpa-
ICHUSA
3. 3 4 1 - TexHONOTHA TepMUYECKOH 00pabOTKH METAIIIOB
4, 4. 4 1 - KoHCTpyKIIMOHHBIE METaJUTHI U CIUIABEL.
5. 5. 4 0,5 - DNEKTPOTEXHUIECKHUE MaTEPHANb], PE3NHA, IIIACTMACCHI.
Hroro: 18 4 -

ITpakTHyecKkue 3aHATHA

Tabmuua 5.2.2
Howmep O0newMm, vac.
Ne pasjeia Tema npakTH4ecKOro 3aHsTHS
gucuuniaua| OP0 | 300 O300
/I .
1. 1 - 0,5 - Buner nedopmanuii. Pazpymenne
2 2 ) 1 ) OCHOBBI CTpOEHHSI W CBOMcTBa MarepuanoB. Da3oBble
MIpeBpalCHHs
3 3 ) 1 ) Teopus TepMmuueckoil o0paboTku ctamu. [IpeBpamieHust craiu
IIpH HarpeBe
4 4 ) 1 ) KoHcTpykumoHHBle ~ MeTaJulel W CIulaBel.  TpeGoBaHms,
IpeabsaBIsieMble K KOHCTPYKIIMOHHBIM MaTepHalaM.
5 5 i 05 _ CocraB, CTpyKTypa, CBOHCTBAa M IIPUMEHEHHE HEMETAIITMYECKUX
MaTepHaJIOB.
Hroro: - 4 -




JlaGopaTopHble 3aHATHS

Tabmuma 5.2.2
O06beM, vac.
Ne Howmep
o pasnena 020 | 300 0390 Tema mabopaTOpHOTO 3aHIATHS
[ |[PHCUMTUIHBL
1 1 ) 4 ) Buner nedopmanuii. Paszpymenune lcmeiTaHme marepuanoB Ha
pacTsDKeHHE
2.
3. 2 - 2 - CTtpoeHne MOJICKYT
4 2 2 Habnromenne  ¢a3oBBIX  MEPEXOIOB  «KHIKOCTH-Taz» U
oTIpeNieNIeHHe KpUTHIeCKor Temrepatypsl @peona-13
5 2 2 Omnpeneneane Kod(pPHUIUEHTa TEIIONPOBOTHOCTH TBEPABIX TET
METOIOM TPYOHBI
Teopus crutaBoB. XXene3o u ero criaBbl. Biusnue yriaepona u
MOCTOSIHHBIX NpHMeced Ha cBolctBa cranu. Kiaccnduxanus u
MapKUpOBKa YIJIEPOIUCTHIX cTajed. CBoicTBa M Ha3Ha4YCHUE
yyryHoB. beinble u orOeneHHble uyryHbl. BimsHue yriepona,
6. 2 2 KPEeMHHUS M CKOPOCTH OXJaXAEHHUS Ha CTPYKTYPY CEpPOro UyTryHa.
BnusHue 1NOCTOSIHHBIX TNpUMeced Ha CBOWCTBa 4YyryHa.
MapkupoBka uyryHoB. Cepslii  uyryH. KoBkuii uyryH.
Bricoxonpounsiii yyryH. CnenuanbHble 4yryHbl. [IpumeHneHue
YYT'YHOB
7. 3 2 - TBepaoCTh 30H CBApHOTO 1B
8 4 ) 10 ) KoHCTpyKIMOHHBIE ~ MeTauIbl M CIIaBel.  TpeboBaHwA,
IpeAbsBIsIEMbIE K KOHCTPYKIIMOHHBIM MaTepHaIaM
9 5 ) 10 ) CocraB, CTPYKTypa, CBOICTBA M NMPUMEHEHHE HEMETAJUINIECKUX
MaTepHaoB.
HUroro: - 34 -
CamocrosiTesibHasi padoTa CTy/IeHTa
Tabnuma 5.2.4
Homep O0mBewMm, vac.
o gf;:ﬁ;ii Tema Bug CPC
01(0) 300 0390
i} WHBI
1 1 9 15 ) Bsenenue OCBOEHHE JIEKIITUOHHOTO
Marepuaa
OCHOBBI CTPOEHHS ¥ CBOWCTBA OCBOEHHE JIEKIIMOHHOTO
2. 2 10 18 - Mmarepuanos. ®a3oBLIe Mpe- marepuana; [OATOTOBKA €
BpallleHHs TECTUPOBAHHIO
3 3 11 19 ) TexHonorust TepMHUUECKON OCBOEHHE JIEKIITUOHHOT'O
) 00pabOTKU METAJIOB MaTepuana,
KOHCTpYKIIMOHHBIE METAIUIBI U | OCBOCHHUE JIEKIIMOHHOTO
4, 4 10 15 - CILIaBBL. marepuana; [OATOTOBKA €
TECTUPOBAHHIO
DJEeKTPOTEeXHUUECKHE MaTepH- OCBOEHHE JIEKIINOHHOTO
5. 5 12 19 - aJbl, Pe3HA, IIaCTMACCHI. MaTepuana; IOATOTOBKa €
TECTUPOBAHHIO
6. 1-5 _ 10 ) KouTponbHas pabota BrinonHeHne  KOHTPONBHOM
paboTsl
7. 3a4er 4 4 - IMoaroroBka Kk 3a4ery Bomnpocs! k 3auety
Hroro: 56 100 -




5.2.3. llpenopaBaHve AUCUUIUIMHBI BEAETCA C MPUMEHEHHEM CIEAYIOUIMX BHJIOB
00pa30oBaTeNbHBIX TEXHOJIOTHIA:

-BHU3yanu3anus yueOHoro marepuaia B PowerPoint B nuanoroBom pexxume; paboTa B MaJIbIx
TpYIIax; METO MPOEKTOB (JICKIIMOHHBIC 3aHSATHS ).

6. TemaTuka KypcOBbIX pad0OT/IPOEKTOB
KypcoBbie paboThl/IpOEKTH y4EOHBIM IJIAHOM HE MPETyCMOTPEHBI.
7. KonTpoJbHbIe padoThl

7.1. Metoauyeckue yKa3aHus JUIsl BBINOJHEHUSI KOHTPOJIBHBIX padoT.

KonTponpHast paboTa mpenycMoTpeHa it 00ydaromuxcsi 3a09HOM (popMbl 00yUeHUs B 2
cemecTpe.

KontponbHast paboTa 3aHUMaeT Ba)KHOE MECTO B MEKCECCHOHHBIX 3aHATHIX 00YyJarOUINXCs
3a04HOM (popmbl 00ydeHus. ['nmaBHas 1enp ee — NIOMOYb OOyUarolemMycs Tiy0xe YCBOUTh OTIelNb-
HBIE BOMPOCHI MPOTPAMMBI.

TpynoemkocTs paboOThI B COCTaBE CAMOCTOSTENbHON paboThl — 10 yacos.

7.2. TemaTuka KOHTPOJIbHOM paOOTHI.

l[eﬂbm 6blNOJIHEHUA KOHmPOJleOﬁ pa60mbl aenaemcsn:

v 3aKpeIJICHHE MOJTYYCHHBIX 3HAHUI MO OCHOBHBIM pa3jeliaM, MOCBSIIEHHBIM
Pa3JIMYHBIM KJIaccaM 3JIEKTPOTEXHUYECKUX MaTEPUAIIOB;

v MIPOBEPKA YMEHHUS yUalIuXcs CaMOCTOSITENILHO pellaTh MOCTaBICHHBIE 3a/1a4H;

v BBIPAOOTKA YMEHUS UCTIOIb30BAHMS TEXHUUECKON U CIIPABOYHOU JTUTEPATYPHI.

Koumponvnasa paboma exnouaem 6 cevsn:

1) YEThIpE TEOPETHUYECKUX 3aJaHHM, NPEeIyCMaTPHUBAIOIIUX HM3yYEHUE XapaKTe-

PHUCTHUK, CBOMCTB, IIapaMETPOB, CIIOCOOOB MOJIyUYEHUS U 00JIaCTel MPUMEHEHUSI OCHOBHBIX KIJIACCOB
MaTepruaioB (KOHCTPYKIIMOHHBIX, TIPOBOJIHUKOBBIX, JUAJICKTPUUCCKUX, MOTYIPOBOIHUKOBBIX, Mar-
HUTHBIX );

2) NPaKTUYECKUIA BOTIPOC;
3) 3aauy.
3aganue Nel

3amaHue MperycMaTpUBaeT JAETAlbHOE PACKPbITHE OAHOM M3 TeM (B COOTBETCTBUU C
BapUAHTOM) 110 pa3zieny

«OCHOBBI METAJLJIOBEICHUS»

1. ®dusnueckue 1 XUMUYECKHE CBOMCTBA METAJJIOB.

2. MexaHn4eckHe U TEXHOJIOTHYECKHE CBOWCTBA METAJIJIOB.

3. Uépnple m uBerHble MeTauibl. OCHOBHBIE TPYNIBI [BETHBIX MeTauioB. Obmactu
NPUMEHEHHUS.

4. Knaccugukanus 3J1eKTpOTEXHUUECKUX MaTepUaoB.

5. TloHsTHE O KOPPO3UU METAIOB. BUIbI KOPPO3UM: XUMHUECKas M JIEKTPOXUMHUECKAS.
CnocoOb1 60pbOBI C KOPPO3HUEH.

6. OcHoOBHBIE BUJIBI TEPMUUECKOM 00paboTkH cTanu. OTHYCK, OTXKHUT ¥ HOpMaJIU3alusl.

7. CnnaBbl xkene3a. [leneHue »Kene30yriaepoAuCThIX CIUIABOB Ha CTald M YYTYHBI
CTpyKTypHBIE COCTABIISIOIINE KENE30YTIEPOTUCTHIX CIUIABOB M UX CBOMCTBA.

8. O0630p cOCOOOB MOTYYCHUS TYTYHA.

9. Kpucrammuyeckoe CTpoeHHE METAUIOB. XapaKTEepHblEe CBOWCTBA METAJUIOB. Buibl
KPUCTAUTHIECKUX PEIIETOK, 1e(DEKThI UX CTPOCHHUSI.

10. O0630p crocoOOB MONTYUYEHUS CTANH.

11. Knaccudukarus craneir. MapkupoBKa cTaiei.



12.

XUMHUKO-TepMUYecKass 00paboTKa  cTanu: IEMEHTHPOBaHHWE, a30THPOBAHUE,

UaHupOBaHUe, TUPPY3MOHHAS METATIIN3ALHUS.

13.
14.
15.
16.
17.
18.

YraepoaucTsie U JerupoBaHHble cTanu. VX Ha3HaYeHue U IpUMEHEHHE.
DnexTpoTrexHuyeckue ctanu. O0nacTu NpUMEHEHHS.
[TonsTue crunasa. Kinaccudukanus cruiaBoB, UX CBOMCTBA.
UyryHbI, UX CBOWCTBA U 00J1aCTh MPUMEHEHUS. MapKHUpPOBKA YYT'YHOB.
TBepable cIIIaBbl, UX CBOMCTBA U IPUMEHEHUE.
OcHOBHBIE BHIBI TEpPMHUYECKOH 00paboTkm cramu. 3akanka crand. CBeneHus o

HOBerHOCTHOﬁ 3aKaJIKC CTaJIu.

19

. OcHoBHbIE BUIBI TEpMUYECKON 00paboTKu cTanu. OTIYCK, OT)KUT U HOpMaIHU3aIusl.
20.

XUMHUKO-TepMUYecKass 00paboTka cTalu: LEMEHTUPOBAaHHE, a30THPOBAHUE,

nuaHupoBanue, 1uddy3noHHass MeTaIU3alus.

21

. IlonsTue o xoppo3uu MeTauioB. Buabl KOppo3uu: XUMHUECKas U AIEKTPOXUMUYECKAS.

Cnioco6s1 60pbOBI ¢ KOPPO3UEH.

22.

Uépuble u uBeTHble MeTauibl. OCHOBHBIE TPYIIBI LBETHBIX MeTauioB. Obsactu

IMPUMCHCHMUA.

23.
24,
25.
26.
27.
28.

Knaccugukarus 31eKTpOTEXHUYECKHX MaTepHaoB.
BnusiHue npuMeceil Ha KauecTBO cTajiel
®u3nyecKue 1 XUMHUYECKHE CBOMCTBA METAJLIOB.
MexaHnyeckue 1 TEXHOJIOTMYECKHE CBOMCTBA METAJUIOB.
[Tonsitue crnaBa. Kiaccugukanus criiaBoB, UX CBONCTBA.
Kpucrannuueckoe CTpO€HHE METAUIOB. XapaKTEpHbIE CBOMCTBA METAJIOB. Buubl

KPUCTAUTHIECKUX PEIIETOK, 1e(DEKThI UX CTPOCHHS.

29.
30.

OnexTpoTexHuyeckue cTaau. O6JacTu NpUMEHEHHUS.
[TonsiTue o nuarpamme cocTostHUs ciuiaBoB. IIpumeps! nuarpamMm coctosiHuil. CBA3b

MEXIYy CTPYKTYpOHl CIlaBa W €ro MeXaHW4YeCKUMH, (U3MUECKUMU M TEXHOJIOTUYECKUMU
CBOMCTBaMHU.

3ananue No2

3amaHue mperycMaTpUBaeT JETallbHOE PACKPBITHE OJHOW M3 TeM (B COOTBETCTBUU C
BApUAHTOM) 10 pa3zieny

«IIpoBoAHNKOBBIE MATEPUAJIBI

1.
2.
3.

MaTCpI/IaJ'II)I, MMPUMCHACMBIC 1JI1 KOHTAKTOB.
Menb, €€ OCHOBHBIE CBOIICTBA U IPUMEHEHUE B JIEKTPOTEXHUKE.
Cunossle kaOenu. Knaccuduxanus cunoBbix kabeneil mo 4uciay Kui, poay 000JIOUKH,

poay U30JIAIUn, KOHCTPYKIHUN 3aIUTHOM 000JI0YKH ¥ HA3HAYCHHUIO.

4.

©oo~N O

10.
11.

CsoiicTBa

12.
13.
14.

AJIOMUHUH, €70 CBONCTBA U IPUMEHEHHE B 3JIEKTPOTEXHHUKE.
Y cTaHOBOYHBIE U MOHTaXHBIE IIPOBOJA.
TyromnaBkue METaUIbl, UX CBOMCTBA U IPUMEHEHHUE B DJIEKTPOTEXHUKE.
Knaccugukarus npoBoAHUKOBBIX MaTEpUAIOB.
CBepXNIpOBOHUKH U KPUOTIPOBOIHUKH.
[Tpunou u ¢rockl.
®dusnueckas Npupoaa JIEKTPOIPOBOIHOCTH METAILIOB.
OOue TpeboBaHMsS K MaTepuanaM BBICOKOIO COMNPOTUBIIEHHUS, UX KiaccuuKalus.
Y IPUMEHEHNE HUXPOMa.
CBolicTBa U IPUMEHEHNE MAHTaHUHA U KOHCTaHTAHA.
KonrtakTHbie sBienns. CruiaBsl 151 TepMoIipeoOpazoBartenei.
Hemerannuueckue MpoBOJHUKOBBIE MaTepuaibl. CBOHCTBA M NpUMEHEHUE rpadura,

KaK IMPpOBOJHUKOBOT'O MaTCpUaa.

15.

OKCHJOB.

16.
17.

KOMHO3I/II_II/IOHHBIC IMPOBOAHUKOBBIC MaTCpUAJIbI. HpOBO)I}IIJ_II/IC MaTepuajibl HA OCHOBC

OOMOTOYHBIE TPOBOJIA, UX BH/IBL.
Marepuaisl TpOBOJOB JJI BO3AYLIHBIX JUHUH 3JIEKTpOIIEpeaay.



18. TemneparypHas 3aBUCHUMOCTb  YAEIBHOTO  CONPOTUBJICHHUS  METAJUIMYECKUX
NPOBOJHUKOB. BnusiHue npumeceit u AeeKTOB Ha yIENbHOE CONMPOTUBICHHUE METAJUIMYECKHX
MPOBOJHUKOB.

19. CBepXnpoBOIHUKH U KPHOIPOBOTHHUKH.

20. OOmiast xapakTepuCTHKa MaTepUaioB BEICOKOW MTPOBOAUMOCTH.

21. bnaropoaHble METAJUIBI M UX IIPUMEHEHHUE B AJIEKTPOTEXHUKE.

22. MapkupoBKa ITPOBOJIOB U Ka0eei.

23. Marepuasbl, IPUMEHSEMBbIE /1151 KOHTAKTOB.

24. Menp, €€ cBOICTBA U IPUMEHEHUE B AJIEKTPOTEXHUKE.

25. AnOMUHUHN, €ro CBOMCTBA M PUMEHEHHE B AJIEKTPOTEXHUKE.

26. OOmme TpeOOBaHMA K MaTepuanaM BBICOKOTO COMPOTUBIICHHUS, WX Kiaccu(UKaus.
CBolicTBa M1 TPUMEHEHUE HUXPOMA.

27. OOMOTOYHBIE TPOBOJIA, UX BHIBL.

28. YcTaHOBOYHBIE U MOHTaXHbBIE IIPOBOJIA.

29. dwusmnueckas Npupoaa MEKTPOIPOBOJHOCTH METAIIIOB.

30. KonTposnpHbie Kabenu u ux MapkupoBka. CrieruanpHble Kabenu, X KiacCu(puKarms.

3aganme Ne3

3ajaHue MpeaycMaTpuBaeT JETaJbHOE PACKPHITUE OJHOM U3 TeM (B COOTBETCTBHM C
BapHAHTOM) I10 pa3eiy

«IM3JIEKTPUKI»

1. Tlonspuzanus IuANIEKTPUKOB. [loHATHE AMAIEKTPUYECKON NPOHUIAEMOCTH (&) Kak
YHUCJIEHHOM OLIEHKHU IpoLecca MOJISIpU3aLNH.

2. IIpoBoauMocCTh (COMPOTUBIIEHUE) NUANEKTPUKOB. [ToHsTHE yaenbHOro 06beMHOTO (I'V) U
YIETBHOTO MOBEPXHOCTHOTO (I'S) CONMPOTUBICHUS. 3aBUCUMOCTh I'V U IS OT BHEIIHUX (PaKTOPOB,
CTPYKTYpBI U TaPaMETPOB IUITEKTPUKOB.

3. Ilorepu B mudnektpukax. IloHsTHe TaHreHca yria (1gd) AMAIEKTPUYECKUX IOTEPH.
YucneHHoe onpeeseHue NoTepb B TUINEKTPUKE, 3aBUCUMOCTD IOTEPh OT HAMPSHKEHUS U 4aCTOTHI.

4. TloHsTHE SIEKTPUYECKOTO MPOOOS M ANEKTPHUYECKON MPOYHOCTH, CITUHHIIBI U3MEPEHUS
9JIEKTPHUYECKOM TPOUHOCTH (E).

5. Bugasl mpo6ost. MexaHu3m pa3BHTHS TPOOOSL.

6. Ponb ra3zoo0pa3HbIX AMIJIEKTPUKOB B 3JIEKTPOTEXHMUYECKHX YCTaHOBKaX. OCHOBHBIE
AIIEKTPUYECKUE XapaKTEPUCTUKH Ta30B. BonbT-ammepHas XapakTepuCTHKa Ta3000pa3HbIX
JDIIEKTPUKOB.

7. TIpoOoii ra3oB B OJHOPOJHOM U HEOJHOPOAHOM Iosie. THIIBI AJIEKTPOJIOB, CO3AAIOIINE
OJIHOPOJAHBIE U HEOAHOPOAHBIE MOJs. «KOpOoHa» MpU MOCTOSTHHOM M IEPEMEHHOM HaIPSHKEHUU.

8. IlpumeHeHHEe Ta3000pa3HBIX IUAICKTPUKOB (BO3AYX, a30T, BOJOPO, d3jeras, (hpeoH,
WHEPTHBIE Ta3bl, BAKYYM) B 3JIEKTPHUECKUX YCTPOHUCTBAX.

9. DneKTPONmpPOBOTHOCTH KUAKHUX AUAIEKTPUKOB. [Ip000ii KHUIKUX TUIICKTPUKOB.

10. [Ipumenenue KUAKUX TUNEKTpUKOB. Hedrsabie macna. CuHTeTHUECKHE MacCa.

11. Tlomumepsl. Kiaccuduxanus noaumepoB. OCHOBHBIE CBOMCTBa M 00JaCTU PUMEHEHUS
MIOJINMEPOB.

12.  CuHTeTHYecKHe  IOJMMEpHI:  IOJMCTHPOJ,  TOJMATHICH,  MOJUXJIOPBHHMUI,
¢dToporutacTsl. IX OCHOBHBIE CBOWCTBA U IPUMEHEHHE.

13. TlonuKoHIEHCAITMOHHBIE CMOJBI: (HEeHOIPOPMABACTHIHBIC, TTOJTUKOHICHCAIIHOHHBIE,
noan3pupHbIe, SNOKCUAHbIe. IX OCHOBHBIE CBOMCTBA U IPUMEHEHUE.

14. Tlnactmaccel. CoctaB muiactmMacc. OCHOBHBIE OCOOEHHOCTH IactMacc. Crouctele
IUTACTUKU U OCOOEHHOCTH UX TOJTYYSHHS.

15. Xapakrtepusie cBoicTBa pe3uHbl. CoOCTaB M TIOJy4YeHHE PpE3WHBI. BrusHue
COCTaBIISIOLIMX Ha AJIEKTPUUYECKUE, MEXaHUUECKHE U TEIUIOBbIE CBOMCTBA. IIpuMeHeHue pe3uHsl B
AIIEKTPOTEXHUKE.

16. Tlousarue o nakax. TpeGoBanusi, mpeabsBiseMbie K gakaM. CocTaB U Kiaccupukaims
nakoB. O01acTh NPUMEHEHHUS JJAaKOB. DMaJIH, X COCTaB U 00JaCTU MPUMEHEHHUS.



17. Tlomstne o kommayHmax. Kimaccudukanus u HazHaueHwe kommayHaoB. CocraB
KOMITayHJIOB. TepMoIjacTU4Hble KOMMAyHIbl. OIOKCHIHBIE KOMIAyHJIbl. [IpuMeHeHue
KOMIIAyH/IOB B 3JIEKTPOHUKE.

18. Bubl BOJIOKHUCTBIX MaTepHAIOB, IPUMEHSIEMBIX B AJIEKTPOTEXHUKE. VX TOCTOMHCTBA U
HepocTaTku. Heopranmueckue BoslokHa: acOecT, CTEKJIOBOJIOKHO, MX OCHOBHBIE XapaKTEPUCTUKH U
pUMEHEHHE.

19. Cmrona, ee oCHOBHBIE CBOiCTBA. M3011IMOHHBIE MaTepuanbl HA OCHOBE CIIOIBI, HUX
NpUMEHEHHE B 3JIeKTpoTexHHKe. MickyccTBeHHAs (TOpGIOronuT, ee CBOWCTBA, TPUMEHEHHE.

20. Kepamuka, cnocoObl H3rOoTOBJICHUS KepamMuueckux wuzfaenuil. OCHOBHbBIE CBONCTBa
KepaMHYeCKHUX AUAIEKTPUKOB. [I[puMeHeHNe B 371€KTPOTEXHUKE.

21. YcraHoBouHas KepamHKa, KOHJEHCATOpHas Kepamuka, crearuT. CBoicTBa M 001acTu
MPUMEHEHHUS.

22. OOmias XapakTepUCTHKAa AaKTHUBHBIX JUIEKTPUKOB. OCHOBHBIE XapaKTEPUCTHKH,
00JacTh MPUMEHEHHSI CETHETONIEKTPUKOB, ITbE303IEKTPUKOB, TUPOIIEKTPUKOB, JIEKTPETOB.

23. XKuzakue KpucTtauiel. SIBIeHHS B JKUAKUX KpUcTawiax. llpuMeHeHHe KHUIKUX
KpPHUCTAIIJIOB.

24. CocraB CTekia, Ccrmoco0 ero TMONy4deHHs, XapaKTePUCTUKH, TPUMEHCHHE B
AIEKTPOTEXHUKE.

25. TemnnoBble XapaKTEPUCTHKH IUAJICKTPUKOB: TEMIIEpaTypa IUIABJICHUS, BCIBIIIKA H
pa3MArdeHus MaTepuasoB, TEINIOCTOUKOCTh, MOPO30CTOMKOCTD, TeMIepaTypHble KO (PUIIMEHTHI.

26. CuHTEeTHYEeCKUE XUIKWE NUIJICKTpuku. CBOWCTBa M NMPUMEHEHHE COBOJIA, COBTOJIA,
rexkcona. Kpemuuii u ¢ropoprannueckue coeauHeHus. WX mnpuMeHeHue, IOCTOMHCTBA U
HEIOCTaTKH.

27. 3aBUCUMOCTb DJIEKTPUYECKOW IMPOUYHOCTH JHUAIEKTPUKOB OT OJHOPOJHOCTH OIS,
JIABJICHUS], TEMIIEPATYPHI, TOJIIIUHBI AUIICKTPHKA.

28.  OU3UKO-XMMUYECKHUE  XAPAaKTePUCTHKU  JUDJIEKTPUKOB:  BSI3KOCTh  IKHJKHX
JUDJICKTPUKOB, KHCIOTHOE YHCIO, XHMHYECKass CTOMKOCTh, BJIAroOCTOMKOCTh, paauallMOHHAs
CTOUKOCTh, TPOMHYECKAst CTOMKOCTb.

29. MexaHHYECKHE XapaKTEPUCTHKH JUIICKTPUKOB: MPOYHOCTHh MPU PACTSHKEHUH, COKATHH
u u3rube, yaapHas BI3KOCTb, BHOPOIIPOYHOCTb.

30. KpemHuiiopraHu4ecKre CMOJIbI, UX MOJTy4YeHHE U IPHMEHEHHE.

3ananne Ne4

3amaHue MperycMaTpUBaeT JAETAlbHOE PACKPbITHE OAHOM M3 TeM (B COOTBETCTBUU C
BapUAHTOM) 10 pa3jienam

«ITorynpoBogHUKOBbIE MATePHAJIbD, « MarHUTHbIE MAaTEPHAJIbD)

1. Kpemnuii. [Toryuenue, cBOMCTBa 1 IPUMEHEHHE.

2. JlnamarHeTukKH, HapaMarHeTUKU, GeppoMarHeTHKH.

3. CoOcTBeHHBIE W TPUMECHBIC TOIXYNPOBOJHUKH. OCHOBHBIE M HEOCHOBHBIE HOCHTEIH
3apsja.

4. SIBneHVs HAMarHUYWBAHHS U TiepeMarHuuuBaHus. [loHATHE O TOTEpsX B CTAJH.

5. Onrtuueckue v GoTOAIEKTpUUYECKHE SIBICHNS B TOIYIPOBOJHHUKAX.

6. OOmas XapakTepuCTHKa MarHUTHBIX MaTepuaysioB. OCHOBHBIE CBOWCTBA MarHUTHBIX
MaTepHaoB.

7. TepMmodneKTpUYECKHE SBJICHUS B TIOIYIIPOBOTHIKAX.

8. Kiaccuduxanus MarHUTOMATKHX MarepuaioB. TpeOoBanus Kk HUM. OCHOBHBIE 00JIACTH
PUMEHEHUSI.

9. T'anpBaHOMarHuTHBIE 3PPEKTHI B MOIYIIPOBOAHUKAX.

10. Ilepmarmnoii, anbcudepsl. CBOHCTBa, TPUMEHEHHE.

11. TlomydeHue u cBOCTBa p-N-TIepexoa.

12. DNEeKTPOTEXHUYECKHEe  KPEMHHCTBIE  CTald, CBOWCTBA W IPHMEHEHHE.
DAEKTPOTUTHYECKOE U TEXHUYECKH YHCTOE HKEIE30.

13. T'epmanwmii. [Tomy4yenne, cBOHCTBa U IPUMEHEHHE.



14. Maruutssie ¢pepputhl. IX OCHOBHBIE 0OCOOCHHOCTH M IPUMEHEHHE.

15. Kap6un kpemuus. [lonyuenue, cBoiicTBa U MPUMEHEHHE.

16. XapakTepuCTHKH MAarHUTOTBEPABIX MAaTEpUANIOB, UX KiIaccu(UKalUs U MPUMEHEHHE B
AIIEKTPOTEXHUKE. TpeOoBaHUS K MATHUTOTBEPABIM MaTepUaiaM.

17. OOmas XapakTepUCTUKA IOJYIPOBOJHUKOBBIX MaTepuasioB. Pa3HOBUAHOCTH
MOJIYIIPOBOTHMUKOB U MX OCHOBHBIE CBOMCTBA.

18. MarnurotBepasie pepputhl. Ux 0OCHOBHBICE OCOOEHHOCTH ¥ IIPUMEHEHHE.

19. DnexTponpoBOIHOCTh MOTYNPOBOAHUKOB. COOCTBEHHAs] SJCKTPOHHAS W JBIPOYHAS
3EKTPOIPOBOAHOCTD.

20. BuusHue TemnepaTypbl HA MAarHUTHBIE CBOMCTBA MaTepUAIOB.

21. Tlpoueccsl, NPOTEKAOIUE NPU KOHTAKTE MEXIY METAUIOM U IOJIYIPOBOJAHUKOM.
[TpumeHneHue nepexo/ia MeTaul — MOJYIPOBOHUK.

22. MarHuTHble MaTepuallbl ¢ IPSAMOYTOJIBHOM meTiiel ructepesuca. VX xapakTepuCTHKH,
CBOICTBa U MPUMEHEHUE.

23. Cenen. I[lonydenue, CBOWCTBA U TPUMEHEHHE.

24. TepMOMarHuTHble CIUIaBbl. MarHUTOCTPUKIMOHHbIE Marepuaibl. WX cBoiicTBa u

MIpUMEHEHUE.

25. Opranuyeckue, amophHble W MAarHUTHBIC MOJXYNPOBOAHUKH. WX 0COOEHHOCTH U
MpUMEHEHHE.

26. OOmas xapakTepUCTHKa MarHUTHBIX MaTepuanoB. OCHOBHBIE CBOWCTBa MarHUTHBIX
MaTepUasoB.

27. CnoxHble M0JIyIPOBOAHUKOBBIE COEMHEHUS.

28. Knaccudukanus MarHuTOMATKUX MaTepuasioB. TpeboBanus k HUM. OCHOBHBIE 00JIACTH
[IPUMEHEHUS.

29. OOmas xapaKTEepUCTHKA TIOJYNPOBOAHUKOBBIX MAaTepHajoB. Pa3HOBHIHOCTH
IIOJIYIIPOBOJJHUKOB ¥ UX OCHOBHBIE CBOMCTBA.

30. SIBneHMst HAMarHMYMBaHUS U TIepeMarHnYuBanus. [loHATHE O TOTEPSIX B CTAIH.

3aganue Ne5

JaiiTe oTBeT Ha CileAy0LIMEe BONPOCHI (B COOTBETCTBHM ¢ BADHAHTOM)

1. ITouemy umncToe x€1€30 HE HAXOAUT NPUMEHEHHS B TEXHUKE, a CTaJb U YYT'yH SBJISAIOTCS
OCHOBHBIMH MaTepuajaMyd COBPEMEHHON TEXHUKHU?

2. Uem OOBSICHSETCS, YTO OCHOBHBIM TOIUIMBOM, MPHUMCHSICMBIM B JOMEHHOHW TICYH,
aBisieTcst Kokc? Kakue emé Bubpl TOIIMBA UCTIONb3YIOTCA NP BBIIJIABKU 4yryHa U cranu? Kakoii
MaccOBBIN CIIOCOO BHITUIABKYU CTAJU MO3BOJISET MOTYYUTh BHICOKOKAYECTBEHHYIO CTAJIb?

3. Tlouemy Menp W alIOMHHHIA SIBISIFOTCS. OCHOBHBIMH TPOBOJHUKOBBIMH MaTepHaiaMu’?
JlaiTe uX CpaBHUTEJIBHBIN aHAIN3.

4. Tlouemy B 2JEKTPUUYECKUX JIAMIIaX HUTh HaKajia JejaeTcs u3 Boib(pama, a B MIABKUX
AIIEKTPUYECKUX MPETOXPAHUTENSAX UCIIOIb3YeTCsl OOBIYHO CBUHIIOBAs ITPOBOJIOYKA?

5. Kakue Qusnyeckue TMNPUHIUIBI TOJOXKEHHI B OCHOBY MArHUTHOW 3amucH U
BOocrpoun3BeaeHus nHPpopmanu? Kakue Marepuaibl HCTIONb3YIOTCS ISl 3TUX Lieei?

6. B kakux ycnoBusix Bo3MokHO mnossieHue Tepmo-O/IC B 3amkHyTOoi 1enu? HasoBure
OCHOBHBIE MEXaHU3Mbl, OTBETCTBEHHbIE 3a BO3HHMKHOBeHHe TepMo-O/[C. B kakom ciyuae
BO3HUKHOBeHUE TepM0-2/1C siBisieTcsl BpEAHBIM SIBJICHUEM?

7. Kakue npeumyiecTBa KpeMHHUS 10 CpPaBHEHHUIO C TepMaHUEM OOYCIOBIMBAIOT €ro
HIMPOKOE NPUMEHEHUE TMPU M3TOTOBJIEHUU IUIAHAPHBIX TPAH3UCTOPOB M  HHTErPAIBHBIX
MHUKpOcXeM?

8. Kak u3aMeHHTCS CONMPOTUBIICHUE PE3UCTOPA: a) NMPH YBEIMUEHUH €ro JJIUHBI B 2 pa3a; 0)
IpU YMEHBIICHUH IUIOMAJAM TOIMEPEeYHOro CeueHus: MpoBoja B 3 pasa; B) NMPU OJHOBPEMEHHOM
YBEJIUYEHUH JJIMHBI B 4 pa3a, a JuaMeTp npoBoja B 2 paza?

9. Tlouemy cepmeyHuK TpaHcpopMaTopa HAOHMPAIOT W3 CTAIBHBIX H30JUPOBAHHBIX
MJIaCTUH?



10. Kakue 3HaueHHUs YACIHHOTO COMPOTUBIEHUS M TEMIEPAaTypHOro Kod(pdUiIreHTa
clieflyeT BbIOMpaTh y MaTepuaia MPOBOJHUKA, IPUMEHIEMOT0: a) JJIsi MOHTaXHBIX IPOBOOB; 0)
JUTISl CIUPAJIA HarpeBaTeIbHOTO MPUOO0pa; B) UIsl OOMOTKH 3JIEKTPOIBUTATEIS?

11. Tlouemy MarHUTBHI HE MCIIOJIB3YIOT AJISl IEPEMEIICHUS METAJUIMYECKUX U3JICIUN TTPH UX
TepMUYECKOI 00paboTKe, HanpuMep, U3BJIECUEHUE HArPETOro U3EIUs U3 redn?

12. Kakue AMAIEeKTPUKU HA3BIBAIOT aKTUBHBIMU? B uem paznnuune TpeOoBaHUN K aKTUBHBIM
U MAaCCUBHBIM JIUJIEKTPUKaM?

13. KakoBbl NOpUYMHBI TOSBICHHS  MAarHUTHBIX  IOT€Ph IPH  LHUKIMYECKOM
nepemMariuuruBaHuy (eppomarseTukon? Kakue cnocoObl yMEHbLIEHUS MarHUTHBIX MOTeph Bam
W3BECTHBI?

14. 3ayem BepXHHE KOHIBI TPOMOOTBO/IA 3a0CTPSIOT?

15. Yem BbI3BaHO IIMPOKOE IMPHUMEHEHME IIacTMacc B TexHHKe? KakoBbl mpeuMylnecTBa
IJIACTMACC 10 CPABHEHUIO C METaJlJIaMu?

16. B uém paznuume Mexay TepMOIUIACTUYHBIMM M TEPMOPEAKTUBHBIMU IIaCTMaccamu?
MoxHo s OpakoBaHHOE  M3A€NHE€ W3  IUIaCTMAcChl, IOJYyYEeHHOH Ha  OCHOBE
(benonopopmanbIEruAHON CMOJIBI, IOABEPTHYTH IOBTOPHOM nepepaboTke?

17. Ha3oBuTe OCHOBHBIE CBOMCTBa IOJIYIPOBOJHMKOBBIX MaTepuaioB. Pabora Kkakmx
HOJIYIPOBOHUKOBBIX IPUOOPOB OCHOBaHA Ha 3TUX CBOWCTBaxX?

18. Kakme MeTayuibl U CIUIaBbl 00IaJAI0T SPKO BBIPAKEHHBIMH MAarHUTHBIMUA CBOWCTBaMH?
Kakue 3 HUX HMCIOJB3YIOTCS JUIsl U3TOTOBJIECHUS MarHUTONPOBOAOB AIEKTPUUECKUX alapaToB U
MamuH?

19. Ot xkakux (akTopoB 3aBUCUT BEIMYMHA 3JIEKTPOIPOBOJHOCTH METANIMYECKUX
npoBoaHMKOB? [louemy mnpoBoja, MOABOAAIIME TOK K AJIEKTPUYECKOW IUIUTKE, Pa3orpeBaroTCs
HaMHOT0 ciadee Criupaiu 3JAeKTPOIIIUTKHI?

21. B uéMm oOTIMYME OPraHWYECKUX W HEOPraHMYECKUX IHIJICKTPUKOB IO OCHOBHBIM
CBOWCTBAM U 3JIEKTPUUYECKUM MapaMeTpam?

22. Ha 4ém OCHOBaHBI BBINPSMHUTEIBHBIE CBOWCTBA p-N-miepexoaa?

23. B yeM CcXOACTBO M pa3iIuyMe MEXIy CUTAUIOM M cTeknoMm? Jlng Kakux 1enei
IPUMEHSIFOTCS] CUTAJUIbI?

24. Kak c¢ mnomomnipto 3ddexra Xoiia ONPEACTUTh THIT  JICKTPOIPOBOJIHOCTH
MOJIyTIPOBOIHUKA?

25. Kakue cBoiicTBa Meau OOYCIOBIMBAIOT €€ HIMPOKOE MPHUMEHEHHE B 3JIEKTPOHHOM
TEXHHUKE?

26. Kaxolf n3 nByX cTep)KHEH, M3rOTOBJIEHHBIX M3 OJHOM M TOM XK€ CTaiu, MpOYHEeH U
MOYEMY: UMEIOIINN MEJIKO3EPHUCTYIO UM KPYITHO3EPHUCTYIO CTPYKTYpY?

27. Kakue mosmMmepbl HUCHONb3YIOTCS B KayeCTBE BBICOKOYACTOTHBIX JUAIEKTPUKOB M
nouemy?

28. Kakumu crioco0amMy MOXHO YJIYUHIMTh (PU3MKO-MEXaHUYECKHE CBOICTBAa METAIJIOB U
CIUIaBOB?

29. Kakue ¢Qusnueckue @axkTopsl 0OYyCIOBIMBAIOT HapylleHuss 3akoHa Owma B
MOJTYIIPOBOTHUKAX MIPU BO3ICHCTBUH HA HUX CHIIBHOTO AJIEKTPHUYECKOTO OIS ?

30. Kak BnusoT napameTpsl TUIEKTPUKOB (&, 7, g0, E) Ha Macco-rabapUTHbIE TOKa3aTenu
AJIEKTpOAIIapaTyph?

3ananue Ne6

Pemmnre 3a1a4y (B COOTBETCTBHY ¢ BAPHAHTOM)

1. Onpenenure 00bEMHBIN TOK B JUAJIEKTPUKE IJIOCKOTO KOHJAEHCATOpa MPH MOCTOSHHOM
HanpspkeHun 1000 B, ecnn mutomane kaxaoil ero miactuHsl 50 oM, pacctosiHue Mexay Humu 0.4
CM, a B KaueCTBE UIJICKTPUKA UCTIOIB3YeTCs dekTpodapdop.

2. Onpenenute MOUIHOCTh PAaCCEMBAEMYIO B JIMAJIEKTPHUKE IJIOCKOTO KOHJEHCATOpa IpH
nocrossHHOM Hanpsbkenun S00B, ecnm mmomaapr kaxao ero miactuHbel 100 CMZ, a pacCTosHUe
MEXy HUIMH 5 MM, a B Ka4€CTBE JUAIEKTPUKA UCIIOJIB3YETCS CTEATUT.



3. JIBa oTpe3ka MPOBOJIOKH JUIMHOW TO 5 M HUMEIOT OJMHAKOBBIC JJICKTPUUECKOE
conporusiieHre. Ha CKOIBbKO OTIIMYAETCS IO BECY OTPE30K AIFOMUHHUEBOU MPOBOJIOKH OT MEIHOU,
€CJIA CeUYEHHE ITOCIIENHEN 6 MM2?

4. JlnuHa BONb(PaMOBOW HUTHU JIAMITbl HAKAJIIMBAaHUS paBHA OAHOMY MeTpy, €€ cedenue 0,
0025 MMm>. Ompenenure comportuBiiecHne HUTH B XojomHoM (20°C) m mHakamenHom (3000°C)
COCTOSIHUSIX.

5. HuxpomoBasi cnupainb 3JIEKTpUYECKOM IUIMTKA JOJDKHA HMETh CONPOTHBICHUE IPU
KoMHaTHOW Temneparype 22 Om. CKOJIBKO METPOB IPOBOJIOKH HYKHO B3ATb Ul U3TOTOBJIEHUS
CIIMPAIIH, ECIIH TLIOMA/b IOIEPEYHOr0 CeYCHHS IIPOBOIOKH 0,3 MM’

6. Onpenenuts IIMHY IpoBoAa quameTpoM d = 0,5 MM ISl HarpeBaTeIbHOr0 dJIeMEHTa MpU
BKJIIOUEHUU €ro B ceTh ¢ HamnpsbkeHuem U = 220 B npu toke notpebiienus [ = 6,5 A; uz: 1)
HUXPOMa; 2) KOHCTaHTaHa; 3) dexpas.

7. .OmnpenenuTh CONPOTUBICHHUE POBOa, uMetorero umHy | = 150 m u auamerp d = 0,2
MM, BBIIIOJIHEHHOTO U3: 1) KOHCTaHTaHa; 2) HUXpOMa; 3) CTalIH.

8. B kauecTBe AMPIEKTpUKAa B KOHACHCATOpPE NPUMEHEHAa NPONMHUTAHHAS MAaclioM
koHzeHcatopHas Oymara KOH-2 Ttommuuoit 10 mxm. IlpuHMMas 3amac mpoOYHOCTH PaBHBIM
JBYKpaTHOMY, OIpeesinTe pabouee HapsHKEHHE KOHASHCATOPA.

O.IIpu HOpManbHBIX aTMOC(HEPHBIX YCIOBHUSIX JJIEKTPUYECKass MPOYHOCTh Ta30BOTO
npoMexytka coctaBimser 40 xB/cm. Ompepenure 2JIEKTPUYECKYIO TIPOYHOCTH ITOTO  IKE
npomexyTka rpu temmeparype 100°C u nasnennn 240 klla.

10. K BXOmHBIM 3a)KMMaM JIBYXIIPOBOJHOW JIMHUH TpuioxeHo Hampsokeane U = 300 B.
Conporusnenne norpedurens R = 50 Om, u o HaxoauTcs Ha paccTtossHuU | = 280 M OT BXOJHBIX
3akUMOB. OmpenenuTh MOTEPI0 HAIPSDKEHUS B IPOBOAAX M MOIIHOCTb Harpys3ku, €ciid IpoBOja
BBIIIOJIHEHBI U3 MEJIU CeYeHUueM S = 6 MM2.

11. Onpenenure MOUIHOCTH PACCEMBAEMYIO B JIHUAJIEKTPUKE IIJIOCKOTO KOHJIEHCATOpPA, €CIIN
wIomangb Kaxmou ero rmiactudel 100 CMZ, paccrosiaue mexay Humu 0.01 cM, 0OBEMHBINA TOK
YTEUKH 2% 10° A, a B kauecTBe JIUAJIEKTPUKA B3ST CTEATUT.

12. ComportuneHre 0OMOTKH TpaHchopMaTopa 0 ero BKIIOUEHUS B CETh MPU HOPMAIbHON
temneparype Obuto paBHo 2,0 OM. OmpenenuTs TeMIIepaTypy HarpeBa e€ro oOMOTKH B IpOIecce
paboThl, ecu ee COMPOTUBJICHHE YBenHuuiIoch 10 2,28 OM. OOMOTKa BBINOJHEHA U3 MEIHOTO
IpOBOAA.

13. Onpenenure ynenbHOE MOBEPXHOCTHOE CONPOTHBIEHHE B JIUAJIEKTPUKE ILIOCKOTO
KOHJIEHCATOpa CO CTOPOHaMU IIacTUHBI 1 cM u 0.5 cM TONIMHON AUAIEKTpUKa 3 MM, €CIIH K HEMY
npuiiokeHo HanpspkeHne 1000B, a ToBepXHOCTHBIN TOK yTEUKHU 2% 1004,

14. Haiinute motepu MoumiHOCTHM B KaOene, umerouieM émkocth 10 nd, ecnu Kk HeMy
npuitokeHo HanpspkeHue 300 B yactoroit 10 kI, a TaHreHe yria norepsb 4 10",

15. Omnpenenuth HEOOXOAUMYIO ITTHHY HUXPOMOBOTO TIpoBoja nuametrpom d = 0,1 MM aiis
M3TOTOBJIEHMS NasiibHUKa MOIHOCTHIO P = 80 Bt Ha Hanpsbxenue U = 220 B.

16. OnpeenuTh TOJNIIMHY BO3AYIIHOTO ciiosi KoHAeHcaropa eMkocThio C = 0,001 Mx® u
IUIOIA/b €r0 IUIACTHH, €CIIM €ro HOMMHaIbHOE HamnpsbkeHrne UHoM = 2 kB fomkHO OBITh B 2,5 pa3a
MeHbIIIe HanpsKeHus npo0osi. Micnonb3ys npu TexX ke YCIOBUAX B KaUueCTBE JUAIEKTPUKA CTEKIIO,
OINPEACIUTD €T0 TONIIMHY U IUIOIA/(b IUIACTUH KOHIEHCATOopa.

17. Ilpu HarpeBaHWM COMPOTHUBIIEHHE MpoBoAa u3: 1) cramum; 2) dexpans; 3) Boasdpama -
u3MeHmI0ch Ha 5%. OnpenenuTs, 10 Kakoil TeMuepaTypbl ObllT HarpeT Kak/bli POBOAHHUK.

18. Ha nqByX1mipoBOHOM JTUHHUH W3 ATFOMHHHEBOTO IMPOBOJIA CEUeHUEM S = 4 MM? 1 JUTHHOM |
= 500 M mpou3onuIo0 KOPOTKOE 3aMbIKkaHue. [l onpenenaeHust MecTa aBapuy K BXOJHBIM 3aKHMaM
MIOICOEIMHEH MOIIHBIA HCTOYHUK ¢ HampspbkeHueM U = 24 B. M3mepeHHOe 3Ha4YeHHe TOKa NpHU
atoM [ =5 A. Onpenenuts MecTo aBapuu.

19. OmnpenenuTh HANPSHKEHHOCTh AJIEKTPUYECKOTO TONS B IUIOCKOM — BO3IYITHOM
KOHJEHcaTope, 3apskeHHOM 10 HanpsbkeHus U = 500 B. PaccrosHue Mexay NiaacTMHaMH 8 MM.
Onpenenuth HanpsHKEHUE Ha KOHAEHCATOPE, €CIIM PACCTOSIHUE MEXK/Y IUIACTUHAMU: a) YMEHbBIIUTh
BJIBOE; 0) YBETHYHUTH 70 12 MMm.



20. Ilpu ucnbITaHUM ABUraTeNs MOCTOSHHOTO TOKAa M3MEPUIIM COMPOTHUBIEHUE OOMOTKHU
AKopst 10 Hawyana pabotbl asurarens nmpu T = 18° C. OOMOTKa BBINIOJHEHA W3 MEOH, U €€
conpotusienne R = 0,52 Owm. [1o okoHyaHuu pabOTHI COMPOTUBIICHUE SIKOPS YBEIHUUI0Ch 10 0,58
Owm. OnpenenuTs TeMIepaTypy HarpeBa sikoOpHOH OOMOTKH.

21. OnpenenuTh HaOpsDKEHHE, TpH KOTOpOoM Oyzaer mpoOuT obpaser: 1) u3 crekia
tommuuuoi 0,2 cm; 2) u3 dapdopa TommmHoi 0,1 cM; 3) U3 PMEKTPOU3OISALMMOHHOTO KapTOHA
TOJIIMHON 1,5 MM.

22. Onpenenute  yaelbHOE  OOBEMHOE  CONMPOTHBIEHHE  JUAJICKTPUKA  IIOCKOTO
KOHJICHCATOPa, €CJIM IIJIONIA/Ib KK I0M ero rmiactuHel 100 CM2, a paccrosgHue Mexy Humu 4 mm. K
KOHJIeHcaTopy npuiiokeHo HanpspkeHue 1500 B, 00bEMHBIN TOK yTEUKH 3% 101 A.

23. Ot ucroynuka ¢ 3. A. c. E = 250 B u BHyTpeHHuM comnportusienuemM I = 3,6 Om
MUTAeTCs Harpy3ka 4epe3 JBYXIPOBOJHYIO JIMHUIO M3 MEIHBIX MPOBOAOB ceueHueM S = 10 Mm2.
OnpenenuTb CONPOTUBIIEHUE HATPY3KH, MOTPEOIIEMYIO €10 MOUIHOCTH, CONPOTHBIIEHUE MTPOBOJIOB
u KITJ] nuHuu, eciau moTpeOuTens yaaneH oT ucrounuka Ha | = 1800 M u moTeps HampsKeHUs B
munuu AU = 30 B.

24. Onpenenuth TOJIMIMHY CJOS JJIGKTPOKApPTOHA MEXAY IUIACTUHAMH IJIOCKOTO
KOHJIEHCATOpa, pacCUUTaHHOrO Ha HoMMHainbHOe HanpsbkeHue Unom = 1000B. Konnencatop
JOJI’KEH UMETh ABYKPATHBIN 3amac MpOYHOCTH MO HAIIPSIKEHUIO.

25. Mexay AByMsI METAITMUYECKUMH OOKJIaZKaMH, 3apsOKeHHBIME 10 HanpspkeHust U = 150
B, nmaxomutcs mimactuHa w3 300HMTA. Kak M3MEHHTCS HaIlpshDKeHHE MEXAy OOKIaJKaMH, eciu
IUIACTUHY U3 300HUTA 3aMEHUTH TUIACTUHOM U3 CIIFOJbI TOW K€ TONIUHBI?

26. OO6MoTKa Tpancopmaropa, M3TOTOBIEHHAs W3 MeaHoro mposoga mnpu 15°C umena
comporuBienue 2 Owm. Ilpu paborte comporuBieHue e€ crtamo paBHbIM 2,48 Om. Ompenenure
TEeMIEepaTypy OOMOTKH B pabo4eM COCTOSHUU.

27. PaccuuTaiiTe akTHBHBIE IOTEPH B AWAIIEKTPHKE KOHAeHcaTopa émkocthio 100 md, c
conpotusiieHrueM 1010 OM u TanreHcom yria norepb 5%, yepe3 KOTOpbIH MPOTEKAET TOK YTEUKH
2x107°A IIPOMBIILITIEHHOM YaCTOTBHI.

28. .OmnpenenuTe TaHTEHC yIJia MOTEph IUAJIEKTPUKA KoHJeHcatopa éMkocThio 40 nd, k
KoTOopoMy npuiiokeHo HampsbkeHue 10 kB uactoroit 400 [, a moTepu MOILIHOCTH COCTaBISAOT 1
MBT.

29. HaiinmuTe HanpspkeHHe Tpo0osi ra3oBoro mpomexyrtka mpu Ttemmneparype 200°C u
nasieHuu 300 kIla, ecau nmpu HOPMaIbHBIX YCIOBHUSAX €ro 3JEKTpUYECKas MPOYHOCTh COCTaBIISET
60 xB/cM. TomnmuHa ra3oBoro NpoMexyTka paBHa 2,5 cM.

30. OnpenenuTe MEKTPHUUECKYIO TPOYHOCTD JUDIEKTPUKA TOIIUHONW 2 MM, HCIIOIIB3yEMOTO
B KOHJIeHcaTope ¢ pabounM HarpspkeHueM 4000 B u nsaTukpaTHOM 3armacoM MpoYHOCTH.

8. OueHka pe3yJIbTATOB OCBOECHH S THCHHIJIHHbI

8.1. Kputepun OIlEHUBAaHUS CTEIEHW IOJTHOTHI M KA4eCcTBa OCBOCHUS KOMIICTCHIIUH B
COOTBETCTBUH C IJIAHUPYEMBIMHU pe3yabTaTaMu 00y4eHus npuBeAeHsl B [Ipunoxxenun 1.

OrneHKa OCBOCHHS AMCUUIUIMHBI TIPEAYCMATPUBAET MCIIOIB30BAHHE PEHTHHIOBON CHCTEMBI.
HopMaTuBHBIN peUTUHT JUCHUILTUHBL 32 cemecTp coctaBnseT 100 6amnos. [lo uroram cemectpa
OaJTbl peUTUHTA IEPEBOASTCS B MSATHOAIUIBHYIO CUCTEMY TIO CIICTYIOIIEH IIKae:

91-100 6amIoB — «OTIUYHOY;

76-90 6amta — «XopomIoy;

61-75 6anmioB — «yIOBIETBOPUTEIHLHOY;

60 6ayTOB M MEHEe — «HEYIOBJIETBOPUTEITHHOY.



8.2. PeliTuHromas cucrema OLICHUBAaHHUA CTCIICHU IIOJHOTBI

N KadyceCTBa OCBOCHU:

KOMITETCHIINH 00yJaromuxcs 09HoN popMbl 00yueHust nmpeacTaBieHa B Tadsmie 8.1.

Tabnuna 8.1
Ne .
. Buasl MmeponpusiTHii B paMKax TEKYIIETO KOHTPOJIS KonngectBo 6amioB
1 TEKyIIasa aTTeCTalusd
1. PaOora Ha nexmusax 0-5
2. BrimoHeHne 1a00paTopHBIX paboT 0-10
3. Tecr 1 0-15
NTOI'O 3a nepByro TEKYLIYIO aTTECTALIUIO 30
2 TeKyIlasi aTTeCTalusl
1. Pabota Ha neKuusax 0-15
2. BrinosnHenue 1abopaTopHbIX padboT 0-10
3. Tecr 2 0-15
HNTOI'O 3a BTOPYIO TEKYILIYIO aTTECTAIIUIO 30
3 TeKyIas aTTecTalus
1. PaOora Ha nexmusax 0-3
2. 0-7
3. Tect3 0-10
4, HToroBoe TecTpoBaHNUE 0-20
HNTOTI'O 3a TpeThio TEKYIIYIO aTTECTAIUIO 40
BCEI'O 100

8.3. PeliTuHrosas cucrema OLICHHUBAaHHUA CTCIICHHU IIOJHOTBI

Hn KadyceCTBa OCBOCHUA

KOMIIETCHIIMI 00YJarOIIUXCs 3209HOM (popMBbl 00yUueHUs TIpeICTaBIeHa B TabmuIe 8.2.

Tabmuua 8.2

/1

Bunsl MmeponpusaTHii B paMKax TEKyIIETO KOHTPOIISL

KomuuecTBo 0amioB

Pabota Ha meKuax

0-10

PabGora Ha MPAKTUYCCKUX 3aHATUAX

0-16

KonrponbHas paborta

0-25

WiwIN =

Htorosoe TCCTUPOBAHHNC

0-49

BCET'O

100

oOUTh WN R

9. YuedHo-MeTOoAMUYeCKOEe U HH(OPMALMOHHOE o0ecTiedeHue JUCIUTNINHBI

9.1. Ilepeuenb pekoMeHTyeMoil auTepatypsl npeacrasieH B [Ipunoxenun 2.
9.2. CoBpemenHble IpodeccuoHanbHble 0a3bl JTaHHBIX U MH(MOPMAIMOHHBIE CIPAaBOYHbIE
CHCTEMBI:

DnektponHas 6ubanoreka KOPAWUT — https://urait.ru/

. DIeKTPOHHBIN Katanor/JnekTporHas oubdanoreka TUY — http://webirbis.tsogu.ru/

. DnekTpoHHO-O0MbIMoTeuHas cucteMa «Jlauby — https://e.lanbook.com

. DnekTpoHHO-O0nbIHoTeYHas cucTeMa «KOHCYIbTaHT cTyeHTa» — Www.studentlibrary.ru
. DnexTpoHHO-O0MbIMoTeuHas cuctema «Book.ruy — https://www.book.ru/

Cucrema noIep KKK JUCTaHIIMOHHOTO 00y4enus — https://educon2.tyuiu.ru/

9.3. JluneH3noHHOE W CBOOOJHO PaCIpOCTpaHsAEMOEe MPOTpaMMHOE OOecTedyeHue, B T. H.
OTEUYECTBEHHOTO MPOU3BO/ICTBA:

- MS Office (Microsoft Office Professional Plus);
- MS Windows;


http://webirbis.tsogu.ru/
https://e.lanbook.com/
http://www.studentlibrary.ru/
https://www.book.ru/
https://urait.ru/?utm_source=outlook&utm_medium=signature&utm_campaign=test_sign&utm_content=text

10. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUIINHBI

[Tomemienust s MpoBeieHUsI BCeX BUAOB PAaOOTHI, MPEIYCMOTPEHHBIX YYEOHBIM IJIAHOM,
YKOMILUIEKTOBAaHbI HEOOXOIMMBIM 000PYIOBAaHHEM U TEXHHUUYECKUMHU CPEICTBAMHU O0yUCHUS.

Tabmuma 10.1

HaunmenoBanue
y9e0HBIX IPEAMETOB,
KypCOB, UCLIUIUINH
(Momyneii), IpaKTHKH,

HanMenoBaHue nomMeIeHui A IpOBEACHUS
BCEX BUAOB YIeOHOMU IeATEITFHOCTH,
MIPEyCMOTPECHHON YUCOHBIM TIAHOM, B TOM
YHCIIe TIOMEIIEHHUS 11T CAaMOCTOSITEIbHOM

Anpec (MECTONIOIOKEHHUE)
MOMEILCHHUIT 1711 IPOBEIICHUS BCEX
BUJIOB yueOHOH NesITeIbHOCTH,
MIPEAYCMOTPEHHOH y4eOHBIM

Ne | wmHBIX BUOB yueOHOM paboTshl, ¢ yKa3aHUEM NEePEeYHs] OCHOBHOTO IUIAHOM (B Cilydae peann3aliu
n/n JIeSTEIbHOCTH, 00opynoBaHus, y4eOHO- HATJISTHBIX TTOCOOMI 00pazoBaTeIbHOM NPOrpaMMBbI B
IIPESYCMOTPEHHBIX U UCIIOJIb3yEMOT0 IIPOrpaMMHOTO ceTeBoi (popMe TOMOITHUTENEHO
y4eOHBIM IUTAHOM obecrieueHNs YKa3bIBa€TCSI HANMECHOBAHHE
00pa3oBaTebHON OopraHu3aluy, ¢ KOTOPOU 3aKII0UEH
TIPOTPaMMEI JIOTOBOP)
1 2 3 4
MarepuanoBeneHue JlekIIMOHHBIE W NMPaKTUYECKUE 3aHATHUS: 626158, TromeHckas 001acTh,
1 YueOHas ayauropus 1uis npoBenenus 3auiatii | T. ToGonbck, 3ona BY3o08, No5,

JIEKLIUOHHOT'O THUIIA; TPYIIIOBBIX u
UHIVBUAYAIBHBIX KOHCYJIbTALMH; TEKYLIEro
KOHTPOJIS X IPOMEKYTOYHOM aTTECTALUH.

OCHaILIEHHOCTD:

YueOHass MeOenb: CTONBI, CTYNbs, JOCKa
ayIUTOpHAs.

KommproTep B KOMIDIEKTE,  IPOCKTOD,

MPOEKLMOHHBIN YKpaH.
IIporpammHOE 0becneueHme:
Microsoft Office Professional Plus,
Microsoft Windows,

kopr. 1

JlabopaTopHbIe 3aHATHS
KommnbroTepHsIii kiace
YyebHas ayauTopust AJisl IPOBENEHUS 3aHITHIA

CEMHUHApPCKOT0 THIIA (;mabopartopHsle,
NpaKTHYECKUE 3aHSTHS );KYypPCOBOTO
NPOCKTUPOBAHUS  (BBIIOJHEHHS  KYPCOBBIX
pabor, MIPOEKTOB); TPYIIOBBIX "

HHAWBUAYAJIbHBIX KOHCYJ'IBTaL[Hﬁ; TEKYLICTO
KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTalun

OcCHaILIEHHOCTD:

YuebHnass wmebenb: CTOJBI, CTYNbs, JOCKa
ayJIUTOpHAs.

KoMmmbeiorep B KOMIUIEKTE,  MPOEKTOD,

[IPOEKLIMOHHBIN YKPaH.
ITporpamMHuoe obecrieueHue:
Microsoft Office Professional Plus,
Microsoft Windows

626158, TromeHcKas 00J1acTh,
r. To6onbck, 3oHa BY30B, No5,
kopm. 1, xab. 326

[Momemenne st CaMOCTOSATENBFHOH pabOTHI

o0yyaromuXxcs c BO3MOHOCTBIO
nojkIoveHuss K cetd  «VHTepHeT» WM
obecrieyeHreM JOCTya B  JJICKTPOHHYIO

HHPOPMALMOHHO-00Pa30BaTEIBHYIO
HOYTOYKH B KOMILJIEKTE.

cpeny:

626158, Tromenckas o0II.,
r. To6onnck, 3ona BY30B, Ne
5, kopm. 1, ka0. 208

626158, TromeHnckas o0II.,
r. To6onnck, 3ona BY30B, Ne
5, kopm. 1, kab. 220

Kabuner yig  Tekymero KOHTPOJA H
MPOMEXYTOUYHON arrectaiuu — KaOWHeT
3JIEKTPOHHOTO TECTUPOBAHUS.

OcHaNEHHOCTD:

YueOHast MeOeIb: CTOJBI, CTYJIbSL.
KommbioTep B KOMILIEKTE, IPOEKTOP, SKpPaH,
MOHOOJIOKH B KOMIIJIEKTE.

626158, Tromenckas 001,
r. To6onsck, 3ona BY3o0B, Ne 5,
kopmyc 1, kab. Ne 323




11. Meroanveckue ykazanusi no opranuzanuu CPC

11.1. MeTtoauueckue yKa3aHusl 10 OPraHU3alliy CaMOCTOSITENIbHOM paOOTHI.
CamocrosTenbHas paboTa CTYJEHTOB — 3TO IIPOLECC aKTUBHOI'O, LI€JIEHANPABICHHOIO MPH-

oOpeTeHHs CTyIEHTOM HOBBIX 3HAaHUI, YMEHHUI 0e3 HEelmoCpeACTBEHHOIO y4acTus MperoaaBaTels,
XapaKTepU3YIOMIMICS MPEeIMETHOW HampaBIeHHOCTHIO, 3(P(PEKTUBHBIM KOHTPOJIEM U OIICHKOU pe-
3yJIbTAaTOB JAEATEIBHOCTH 00YYarOIIErocs.

Ilenu camocTosATeTbHON PaOOTHI:

CHUCTEMaTu3alusl U 3aKpEIUJICHUE MOIYYEHHBIX TEOPETHYECKUX 3HAHUM U IMPAKTHYECKUX
YMEHUH CTYJICHTOB;

yriayOieHne U pacuIupeHrue TEOPETUYECKUX 3HAHUI;

dbopMupOBaHHE YMEHUHN HUCIIOJIB30BaTh HOPMATUBHYIO U CIIPABOYHYIO IOKYMEHTALUIO, CIie-
LHUAJBHYIO JIUTEPATYPY;

pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEH, AKTUBHOCTU CTYJCHTOB, OTBETCTBEHHOCTH M Op-
raHU30BaHHOCTH;

dbopMUpOBaHHE CaMOCTOSITEILHOCTH MBILUICHUS, TBOPYECKON MHHUIIMATUBBI, CIIOCOOHOCTEMH
K CaMOpPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CAaMOPEaTIU3allNy;

Pa3BUTHE UCCIIEJOBATEIbCKUX YMEHUHN U aKaIeMUYECKUX HABBIKOB.

CamocrosTrenbHas paboTa MOXKET OCYIIECTBIATHCS UHAWBUIYAJIBbHO WIN TPYIIIAMU CTYJIEH-

TOB B 3aBUCUMOCTH OT LCJIHU, 06’LeMa, YPOBHA CJIOKHOCTH, KOHKpGTHOfI TCMATHUKU.

TexHomorus opraHuzalvin CaMOCTOSITCILHOM pa6OTI)I CTYACHTOB BKJIIOYACT UCIIOJIB30BAHUC

I/IH(1)OpMaI_II/IOHHBIX U MAaTCpUAJIbHO-TCXHUYCCKUX PECYPCOB 06pa30BaTeJleoro YUYpCKACHH.

[lepen BbIMONHEHHEM OOYYaIOLIMMUCS BHEAYJUTOPHOW CaMOCTOSITENIbHOM pabOThl Ipero-

AaBaTeJib MOXKET IIPOBOANUTH HHCTPYKTAXK I10 BBIIIOJIHCHUIO 3aIaHU. B HHCTPYKTAaAXX BKJIFOUACTCA:

LeJIb U COJIepKaHue 3aJaHus;
CPOKHU BBITIOJTHEHHS;

OPUEHTUPOBOYHBIN 00beM PabOTHI;

OCHOBHBbIE TpeOOBaHUs K pe3yJabTaTaM paboThl U KPUTEPUU OLICHKH;

BO3MO>KHBIE TUITUYHBIE OIIUOKHU MPU BHIMOJIHEHUH.

WHCTpyKTa)X TPOBOAUTCA MpEroiaBaTeieM 3a cueT 00beMa BpEMEHH, OTBEIEHHOTO Ha U3Y-

YCHUEC NUCIHUIIIINHBI.

KOHTpOJIB PpEe3yJIbTaTOB BHeayHHTOpHOﬁ CaMOCTOSTEIbHOM pa6OTI>I CTYACHTOB MOXKET IIPO-

XOJIUTh B MUCHMEHHOM, YCTHOM WJIM CMEIIaHHOM dopme.

CTy,Z[CHTBI JOJDKHBI IOJAXOIUTh K CaMOCTOSATEIbHOM pa60Te KaK K HaHBaX(HeﬁmeMy cpen-

CTBY 3aKpeIUICHUsI U Pa3BUTHUSI TEOPETUUCCKUX 3HAHUH, BHIPAOOTKE €TMHCTBA B3TJISAI0B HA OT/AEIb-
HBIE BOIIPOCHI Kypca, MPUOOpETEHUs ONpeAeieHHbIX HABBIKOB M MCIOJB30BaHUs MpodeccroHalb-
HOM JIUTEpaTypPHI.

[ToMemieHus a1l caMOCTOSTEILHOM pa6OTLI o6yqa10m1/1xc;1 JOJIDKHBI OBITH OCHaIlICHbI KOM-

MBIOTEPHON TEXHUKOU C BO3MOXKHOCTHIO MOJKIIOUEHUs K ceTu «HTepHeT» M obecrneueHueM o-
CTyIIa B DJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeNbHYIO Cpely OpraHH3aIiH.

[Ipu camocTosATenbpHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

IPOCMaTPUBATh OCHOBHBIE ONPEEIeHUs U (DaKThI;

MOBTOPUTH 3aKOHCIIEKTHPOBAHHBINA Ha JIEKIIMOHHOM 3aHATUU MaTepuan U JOIMOJHUTH €r0 C
Y4€TOM PEKOMEHI0BAHHOM 0 TaHHOM TeMe JIUTEePaTyphI;

HN3YUUTh PEKOMCHAOBAHHYIO JIMTCPATYPY, COCTABIATH TE3UCBHI, aHHOTAIUU W KOHCIICKTBI
Hanbosee BaKHBIX MOMEHTOB;

CaMOCTOATCIIbHO BBITIOJIHATE 3a/laHUA, aHAJIOTUYHBIC ITPCJIaraCMbIM Ha 3aHATHAX
WCIIOJTL30BATh JIJIsI CAMOITPOBEPKH MaTepHaIbl (DOH/IA OIICHOYHBIX CPE/ICTB;

BBITIOJIHATh JOMAIIHHUE 3a/JaHUS 110 YKAa3aHUIO ITPEIoJaBaTCIsd.

BrlmotHeHNE caMOCTOSATETLHON paOOThI OIEHUBAETCS 10 CIEIYIONUM KPUTEPHUSIM:

CTCIICHb U YPOBCHDb BLITIOJIHCHHUSA 3aIaHUA;



® aKKypaTHOCTh B 0(pOpMJICHUU PAOOTHI;
®  UCIOJH30BAaHUE CIICIHATLHON JINTEPATYPHI,
e cjaya 3aJaHus B CPOK.

KoHTpoib pe3ynbTaToB BHEAYIUTOPHOH CaMOCTOSITENLHOW pPadOThl OOYYArOMIMXCS MOMXKET
OCYIIECTBIISITECS. B IpejeNiaX BPEeMEHM, OTBEJECHHOTO Ha 00s3aTelibHble yueOHbIe 3aHSATHS I10
JTUCITUTIMHE U BHEAYTUTOPHYIO CAMOCTOSITENIBHYIO pad0Ty 00YyJarOIUXCs M0 TUCIUIUIMHE, MOYKET
MIPOXOJANTHh B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CamocrosarenbHas paboTa 00y4aromerocs 3akiIo4aeTcsl TaKke B BU3YyaU3alUH y4eOHOTO
Marepuana Ha miardopme OTkpriToro oopaszoBanus THUY, MOOK (y4ueOHBIC pOJIMKH, BBHITIOJIHCHHE
TECTOBBIX 33/IaHUI B KaYE€CTBE CAMOKOHTPOJISL U KOHTPOJIS).



[Tpunoxenue 1

I[lnannpyemble pe3y/abTaThbl 00ydeHus AJsi GopMHUPOBaAHUS KOMIIETEHIIUN U KPUTEPHHU UX OLlEHUBAHUS
Hucuumnimza: MatepuanoBeeHue.
Kon, nanpasnenue noaroroBku: 18.03.01 Xumudeckas TEXHOJIOT U

Kprreprr orieRrBanpS pe3yTETaToB 00y eI
KO KOMIICTEHIT Kon, narveHoBaHme Kon n HanveHoBaHve pesyrsTaTa
UK 00yueHVIsI [0 IMCLIMITTUHE (MOJTYJTO) 12 3 4 5
OINK-1 HE MMEET MPEJICTaRTIeHUST | JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
CriocoOcH — ¥Byqarh, 0 MEXaHmMax OT/IRIBHBIC 3HAHUS O JIOCTATOUHbBIC 3HAHST O HCYEPIIBIBAIOIIVE
AHATIBUAPOBATE, XUMHYECKVIX PCAKLISIX, XMMHUECKVIX PCAKLISIX, XUMHYECKVIX PCAKLISIX, SHAHKST O XFIMUYECKHX
CTIONB30BATH 3HATh: MEXAHIBMbI XUMUUECKHX TPOKCXOSIIVX B TPOKICXOFIIVX B TPOKICXOFIIVX B AKX,
MEXaHBMbI PCAKI I, TIPOKICXOTSIIVIX B TEXHOJIOTHIECKHX TEXHOJIOTHIECKHX TEXHOJIOTHIECKHX TPOVICXOFIIVX B
XMMHUECKUX PEAKLIUIA, TEXHOJIOTMMECKHX TPOLISCCAX 1 TPOLIeCCaX 1 TIPOLIeCCaX 1 TIPOLIeCCaX 1 TEXHOJIOTHIECKUX
NPOMCXOIPIIIMX B OKPY KIOLLIEM MHPE HA OCHOBE (DMBUKO- | OKPYIKAFOLLIEM MUPE HA OKPY)KAFOLLIEM MHPE Ha OKPY)KAFOLLIEM MHPE Ha TIpOLIeCcax 1
TEXHOJOMYECKUX OINK-1.1 XMMUMECKHX CBOFCTB MaTepuarios (31) OCHOBE (DYBHKO- OCHOBE (DYBHKO- OCHOBE (DYBHKO- OKPYIKAFOITIEM MUPE HA
TpoLieccax U | VByuaer, aHamBu- XUMUHYECKHX CBOVICTB XUMUHYECKHX CBOVICTB XUMHHYECKHX CBOVICTB OCHOBE (DYBHKO-
OKPYKAFOIIIEM MHPE, | Pyer MEXaHBMbI MaTeprarioB MarepUasioB, IOIyCKAET | MarepyasioB XHMHYECKVIX CBOHCTB
OCHOBBIBASICH HA | XVMHHYECKHX PeaK- OLIMOKH Marepuaio
3HAHWSIX O CIPOCHHM | 1T, IPOMCXOISIIX HE YMEET OCYILICCTRIISTH JIEMOHCTPHPYET JIEMOHCTPHPYET TIOKABHIBACT NTYOOKHE
BEILIECTBY,  TPHPOZIC | BTEXHOTOMMYECKHX OCYITICCTRIIITH AHAT3 OTJIRNEHBIC HABBIKA JIOCTATOUHbIE HABBIKA HABbIKH OCYILIECTRISITH
XUMFMECKOI CBSBHA M | TIPOLIOcax HOKPY- ) MEXaHV3MOB XFMUYECKHX | OCYILIECTRIISITH aHAIB OCYIIIECTRIISITH AHATI3 AHAVI3 MEXAHIBMOB
CBOICTBAX PARTIYHBIX | JKAFOIIEM MUDE VM. OCYUECTRIBIT, HATIH PCAKLIA, TIPOVICXOMPIIX | MEXAHIBMOB XMMHUECKUX | MEXAHIBMOB XUMHUECKUX | XUMHHECKUX PeAKI M,
KITA0COB  XMMHHUECKUX MEXAHIBMOB XYMITHCCIIIX AL, BTEXHOJOMYECKHX PCAKLIAL, TIPOVCXOBIIMX | PCAKLIAM, IPOMCXOMPIIKX | TIPOUCKOMISIIIX B
TPOVCXOTSIIIVX B TEXHOTIOTHMECKUX
AIEMEHTOB, TPOLIeCCaX 1 BTEXHOJOMMYECKHX BTEXHOJOMMYECKHX TEXHOJIOTVIECKUX
COG/IMHEHHH, BEIIECTB TIPOLICCCE HOIPYIGIOIIEM MADS OKPY)KAFOITIEM MHPE HA TIPOLIeCCaX 1 TIPOLIeCCaX 1 TIPOLIECCaX 1
OCHOBE (PFBIKO-XIMHICCKVIX CBOKCTB
Y MATEPHATIOB varepranon (V) OCHOBE (DBHKO- OKPY)KAFOILIEM MHPE HA OKPY)KAFOLLIEM MHPE HA OKPY)KAFOILIEM MHPE HA
XVMUUECKHX CBOCTB OCHOBE (DYBHKO- OCHOBE (DYBHKO- OCHOBE (D/BHKO-
MaTepyaioB XUMHHYECKHX CBOVICTB XUMHHYECKHX CBOVICTB XUMHHYECKHX CBOVCTB
MarepuaioB Marepuaio Marepuaio
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Kon xomrieTermm

Kpureprv orieHHBaHYS pe3yTBTATOB 00yUCHHS

Kon, HanvieHosarvie Kon v HarveHoBaH e pe3yrisTara
UK 00yHeHV IO JIFICLIAITIAHE (MOTYJIEO) 12 3 4 5
He BIAeCT HABBIKAMH BIATIeCT HABBIKAMUA BIATIeCT HABBIKAMIA B COBEPITICHCTBE RIATICET
Y3y4aTh Y TIPOBOIHTH YByYaTh U TIPOBOHTH YByYaTh U TIPOBOHTH HABBIKAMH F3y4aTh 1
AHATIVB MEXAH3MOB AHATIV3 MEXAH3MOB AHATIV3 MEXAH3MOB TIPOBOIHITH AHATIN3
Brianets: HaBbIKaMU FBY4aTH 1 XUMHUYECKHX PEAKLIH, XUMHYECKUX PEAKLIM, XUMHYECKUX PEAKLIM, MEXaHU3MOB
TPOBOMTH AHATIV3 MEXAHIZMOB TIPOUCXOTISIIVX B TIPOUCXOTISIIVIX B TIPOUCXOTISIIVIX B XUMHUECKUX PEAKLIM,
XAMIHECKVIX PeAKIIH, IPOUCXOIIIX B | TEXHOJIOTHHMECKHX TEXHOJIOTYECKHX TEXHOJIOTYECKHX TIPOVICXOIIAIIIVIX B
TEXHOJIOTHECKVIX TIPOLIeCCax U TIpOLIEcCcax 1 TIPOLIeCCAX 1 TIPOLIeCCAX U TEXHOJOMHYECKUX
OKPY KAIOLLIEM MHPE HA OCHOBE (DMBUKO- | OKPYIKAFOLLIEM MUPE HA OKPYKAFOLIIEM MUPE HA OKPYKAFOLIIEM MUPE HA TIPOLIECCAX 1
XMMUUCCKHX CBOVCTB MaTepriarios (B1) OCHOBE (DYBHKO- OCHOBE (DYBHKO- OCHOBE (DYBHKO- OKPYIKAFOITIEM MUPE HA
XMMHYECKUX CBOKCTB XMMHYECKUX CBOKCTB XMMHYECKUX CBOKCTB OCHOBE (DFBHKO-
MATCPHATIOB MATCPHATIOB MATCPHATIOB XAMUHIECKUIX CBOICTB
MATCPHATIOB
OIK-12 HE FIMECT TPEICTARTCHAS | JIMOHCTPHPYET JIEMOHCTPUDYET JIEMOHCTPHPYET
Hcnonesyer mexa- O CTPOCHFIH BEITIECTBA, OTIEIIBHBIC 3HAHIS O JIOCTATOYHbIC 3HAHIST O HCUCITHIBAIOIIIHC
HIBMBI XUMHECKUX TIPAPOZIC XUMHCCKOH CTPOCHFIH BEIIIECTBA, CTPOCHFIH BEIIIECTBA, SHAHVE O CTPOCHHN
PEAKLIMIA, TIPOKCXO- CBS31 M CBOMCTBAX TIPUPOZIE XVIMIHECKON TIPUPOZIE XVIMIHECKON BELLIECTBA, [PUPOZIE
JSIIX B TEXHOJIO- 3HaTh; CTPOSHKIE BEITIECTBA, [PUPOITY PATYHBIX KITAC00B CBS3U M CBOMCTBAX CBS3U M CBOMCTBAX XUMUYECKOU CBBU U
TVMECKUX IPOLIECCAX | XMMUHYECKOM CBS3U M CBOMCTBA XMMHMUECKUX JIEMEHIOB, | PazIAYHbIX KIIACCOB PaIUHBIX KIIACCOB CBOVCTBAX PAIMUHBIX
1 OKPY/KAFOITIEM Pa3ITYHBIX KIIACCOB XMMIUECKIIX COGIMHCHII, BEIIECTBAX M | XFMHUECKUX MIEMEHTOB, | XMMHHECKVX VIEMEHTOB, | KIIACCOB XMMIUECKHX
MHPE, OCHOBBIBASCh | 3JIEMEHTOB, COSIIMHEHHH, BELIIECTB U MaTepyaax, MEXaHM3Max | COSAMHEHWM, BEILIOCTBAX | COGAMHEHWI, BEILIOCTBAX U | AIEMEHTOB, COSIMHEHUM,
HA3HAHIEIX O CIPOE- | MATEPHATIOB, MEXAHI3MBI XMMHHIECKHX XVMUYECKVIX PRAKIHH, Y MaTepriasiax, MaTepHanax, MEXaHIBMAX | BIIIECTBAX U
HUV BEITICCTBA, TIPHF- | PCAKIIHI, TIPOUCXOZISIIVIX B TIPOMCXOTISIIVIX B MEXAHIBMAX XFAMAYECKUX | XPMHYCCKHX PCAKIIA, MaTCPHATIAX,
POIie XUMIYeCKOU TEXHOJOTYECKVIX TIPOLIECCAX M TEXHOJIOTYECKIX PeAKIIHM, TIPOFICXOIIAIIMX | TIPOHICKOIIAITIVX B MEXaHIBMAX
CBST3V1 FI CBOHCTBAX OKPYKAFOITIeM MUpe (32) TIPOLIEOCAX B TCXHOJIOTVMECKIX TEXHOJIOTYECKUX XPMAYECKVIX PCAKITHL,
PATAYHBIX KITACCOB OKPYKAFOITIEM MIPES TIPOLIEOCAX TIPOLICOCAX TIPOUCXOTIIIVIX B
XAMIHOCKUX Yle- OKPYKAFOITIEM MIPES OKPYKAFOITIEM MIPE TEXHOJOTYECKUX
MEHTOR, COSIVHE- TIPOLICOCaX H
HUM, BEILIECTB U OKPYAIOITIEM MHPe
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Kon xomrieTermm

Kon, Harveroanve

127118

MAaTepHAIIOB.

Ko v HanveHoBaHYe pesyibTara
00yHeHV IO JIFICLIAITIAHE (MOTYJIEO)

Kpureprv orieHHBaHYS pe3yTBTATOB 00yUCHHS

12

HE MOYKET HCTIONE30BATh JIEMOHCTPUDPYET JIEMOHCTPHDPYET TIOKA3BIBACT TITYOOKIIC
MEXAHIBMbI XUMUUECKIX | OTIQIIBHBIC HABBIKU JIOCTATOUHBIC HABBIKA HAaBBIKH HCTIONE30BATH
PeAKIIVHA, TIPOVICXO/BTIAX | MICTIONE30BATH HICTIONB30BATH MEXAHIBMBI | MEXAHHBMBI XUMUUECKIX
B TCXHOJIOTVMECKHX MEXaHBMbI XUMIYECKUX | XMMUUECKHX PCaKIIVH, PeAKIIHH,
Yney: Ho e ! LIC0CAX A, TIPOMCXOTSIIIX WICXOJTSITIVIX B WICXOITAIIIX B
XUMIUCCKIIX H, [OHCXOISILIX B TIpol PeAKIHM, TIPO! TIpol po
! ’ OKPYKAFOLTIEM MUPE, B TEXHOJIOTHHCCKHX TCXHOJOTVMECKHX TCXHOMIOTVMECKHX
TEXHOJIOTMECKHX MPOILIECCax 1
OCHOBBIBASICh HABHAHISIX | TIPOLIeCcax h TIporieccax 1 TIporieccax u
OKPY>KAFOLTIEM MUPE, OCHOBBIBASICH HA
O CTPOCHHH BEILICTRA, OKPYKAFOLTIEM MUPE, OKPYKAFOLTIEM MUPE, OKPYKAFOLTIEM MUPE,
3HAHVSTX O CTPOCHHH BEITIECTBA, TPUPOTIS o

. N TIPHPOZIC XUMIICCKOI OCHOBBIBASICh HA3HAHVSIX | OCHOBBIBASICh HABHAHKSIX | OCHOBBIBASICH HA 3HAHISIX
XUMUYECKOH CBSBHI K CBOMCTBAX cBoik o - o - o
PA3NHYHBIX KITACOOB XAMIURCKIIX X " I 1‘/'1, I 1‘/'1, I eCKoﬁ’
WIEMEHTOB, COSIMHEHI, BEIIIECTB U I TpHporiexin TIpHpozeXH TIpHpozeXH

yiuios () XUMHUUECKHX TIEMEHTOB, CBSBU M CBOKCTBAX CBSBU M CBOICTBAX CBSBU M CBOKCTBAX
1 COCIMHEHHIA, BEIICCTB M PATAYHBIX KITACCOB PATAYHBIX KITACCOB PATAYHBIX KITACOOB
MATCPHATIOB XUMUUECKUX WIEMEHTOB, | XUMUUECKHX WIEMEHTOB, | XUMHUECKUX WIEMEHTOB,
COCIIMHEHHI, BEIIICCTB U COCIIMHEHMI, BEIICCTB U COCTIMHEHMI, BEILICCTB 1
MaTepUaTIOB MaTepUaTioB MaTepHaTioB
He BIIaJIceT HABBIKAMK BIIA/ICCT HABBIKAMU BIA/ICCT HABBIKAMU B COBCPITICHCTBE BIIATICCT
HCTIONB30BATH MEXAHM3MBI | ACTIONB30BATH VICTIONB30BATH MEXAHI3MBI | HABBIKAMH HCTIONB30BATH
XUMHYECKUX PEAKI i, MEXAHVBMBI XUMAYECKHX | XMMIUECKVIX PEAKTIVH, MEXaHBMBI XUMHUCCKHX
B ICXO; B i, TIPOKICXO); ICXO); B 7
- - TIPOUCXOIISITIVX PeAKIII, TIPOVICXOTIIIIMX | TIPOUCXOMISITIVX PeaKIHiA,
N TEXHOJIOTVHECKHX B TEXHOJIOTHHMECKHX TCXHOIOTVHMECKHX TIPOKCXOJISIIIVIX B
MEXaH3MbI XUMAYECKHX PEaKI i,
TIPOLIEOCAX H TIPOLIEOCAX TIPOILICOCAX TEXHOTIOMMUECKHX
TIPOFICXOIISAITIVIX B TEXHOJIOTYECKHX
POLICCXEX H OKDY KEOLLCM MHDE, OKPYKAFOITIEM MFIPE, OKPYKAFOITIEM MIIPE, OKPYKAFOITIEM MIIPE, TIPOLICOCaX H
OCHOBBIBASICh HAZHAHISIX | OCHOBBIBASICH HASHAHISIX | OCHOBBIBASICh HASHAHVBIX | OKPYKAFOIIIEM MIDC,
BHIBICH Fia otk o} HIW BEILIECTBA, o} HIW BEITIECTBA, o HIW BEITIECTBA, OCHOBBIBASICH HA 3HAHVISIX
BELLIECTBA, PHUPOLIE XUMUUYECKOH CBSBU 1 Ipoc o “Ipoc o c1poc o
B X N TIPAPOZIC XUMHYCCKOH TIPAPOZIC XUMHYECKOH TIPAPOZIC XUMIAYECKOH O CTPOCHFIH BEILIECTBA,

; N CBST31 M CBOVCTBAX CBST31 ML CBOICTBAX CBST31 M CBOVCTBAX TIPHPOZIE XMMUUECKOH
XUMHYECKIX AIEMEHTOR, COCITHCHHI, .
BEITIECTB ¥ MaTepraioB (B2) I X i I X " I X i 11 eBOH

XHUMHUECKHX IEMEHTOB, XVMHAYECKUX JEMEHTOB, | XAMWUECKHX YIEMEHTOB, | Pa3THUHBIX KIIACCOB

COCIIMHEHMI, BEITICCTB U COCIIMHEHHI, BEILICCTB U COCIIMHEHHI, BEILICCTB U XAMHYCCKHX JICMCHTOB,

MaTepUTIOB MATEPHATIOB, HO MaTEPUATIOB COC/IMHCHHIA, BEITLIECTB
JIOITYCKACT OLTFOKA MaTepHATIOB
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KAPTA
o0ecre4yeHHOCTH JUCHUIINHBI Y4eOHOH M y4eOHO-MeTOAUYeCKO JIuTepaTypoi

Jucnunnuna: MarepuaioBeneHue

[Tpunoxenue 2

Kon, nanpasnenue noarotoBku: 18.03.01 Xumuyeckas Te€XHOIOTHS

Ne HasBanue y4eOHOTO0, y4eOHO-METOIMYECKOTO Kommue- | Konrtuarenr |OGecneuenHocts| Hammune
n/m W3JaHUA, aBTOP, H3ATEIBCTBO, BU U3/1aHM, CTBO 9K- |00ydJaromuxcs, OOyJaromuXcs | IEKTPOHHO-
TOZ M3JIaHUs 3eMIULIPOB| HCIONB3YIO- | JHMTEPAaTypol, | ro BapHaHTa
BBUK | mmx yka3zan- % B OBC
HYIO JIATEpa- (+-)
Typy
1 |Camynos, C. B. MarepuanoBenenne : ydeOHOE
mocobue / C. B. CamryHOB. — 2-€ U3., HCTIP. U JOII.
— Canxkr-IlerepOypr : Jlamp, 2021. — 208 c. —
ISBN U978-5—81€I.4-1793—3. — Texer : 5p 31 100 N
PIIeKTpOHHEIH // JIaHb : 3JEKTPOHHO-OMOIHOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/168740 —  Pexum
mocTyma: Ui aBTOPU3. MOJIb30BaTEIeH.
2  Bemckos, 0. II. MarepuanoBeneHue : ydeOHOE
nocobue / 1O. I1. 3emckoB. — Cankt-IletepOypr :
Jlans, 2019. — 188 c¢. — ISBN 978-5-8114-3392-
6. — Texcr : amekTpoHHBIH / JIaHB : 3JIEKTPOHHO- P 31 100 +
OoubImoTevHas cucrema. — URL:
https://e.lanbook.com/book/113910 —  Pexum
MocTyma: U aBTOPH3. MONb30BaTEIeH.
3 PanmueHnko, M. B. DIIEKTPOTEXHUUECKOE
MaTepualoBeAicHNEe : y4eOHuK ais By3oB / M. B.
Pagaenko. — Cankrt-IletepOypr : Jlamp, 2022. —
ISBN 978-5-8114-9416-3. — Texer : 5p 31 100 +

hIIeKTPOHHBIH // JlaHb : 35eKTpOHHO-OMONIHNOTEUHAas
cucrema. URL:
https://e.lanbook.com/book/233204 Pexum

[mocTyma: JUIsi aBTOPH3. MTOJIb30BaTENIEH.

\

OP — aneKTpoHHBIN pecypc s aBTOp. MOJIB30BATENCH JOCTYNEH dYepe3 DIJIEKTPOHHBIN
Kkarajor/JnexkTponnyo oubnuotexy THUY http://webirbis.tsogu.ru/
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JlormoJTHEeHHsI ¥ U3MEHEeHUsI
K padoueii mporpaMMe IMCIUTLINHBI
MarepuajioBegeHue
Ha 2024-2025 yueOHbIl 101

JlorosIHEHUs. U U3MEHEHUSI B padOUyI0 IPOrpaMMy HE BHOCSATCS.

JlomoyiHEeHUs. ¥ U3MEHEHHSI BHEC:
Kang. nen. nayk Jloceof- I B. TlonoBHHKOBa

Jlononnenus (M3MEHEeHus1) B pab0vyIo IPOrpaMMy pacCMOTPEHBI M O00PEHBI Ha 3aceAaHUH
Kaeapsl AIIEKTPOIHEPTETUKH.
—)
1 }
Bl E.C. YnxukoBa

W.o. 3aBenyromero kadeapoii (

COI'JTACOBAHO:

y y y 27,
3aBeyromuil BeIMycKaromen kageapoun ; / 7 C. A. TaTbsHEHKO

« 22 » _ampens 2024 1.
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